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PREFACE 


mn 


la  tb*  followiiiK  IU|mrt  .n  th«  I.imixt.m. i  .,f  OnUrm  .n  attompt  lia«  Uxn  niH.I. 
I<.  Kiv«  ■  Iri.'l  mcoiint  ol  llio  |irm..nt  iimx*  of  limoitone  and  lim«,  l,ii(  t|i« 
ol.JTOt  rhiefly  maght  ii  to  ,hiiw  wliora  lliiiMti>n<i  of  various  rh.niiciil  o<im|imition<<  ar» 
♦i>  b«'  fiiunii  For  roiiTBiii,  ao  in  rofan-ncc  and  to  assist  tho»«  »ho  an-  in  Marrli  of  raw 
material*  of  piirti.  u!ar  kindn  tli.'  linmtotK-  lo<ali»ii"-  in  the  I'rovmru  ha«o  b.Mi  arrania*! 
und«r  th"  luadingu  of  cuuntli-s  and  ilistriiti.  If  nttentinn  i%  paiil  to  irliat  ii  «aid  on 
a  lollowiiiK  paK*  concerning  the  > haractiristici  of  certain  limefit'iif  formal ioni,  tlit. 
•<'»ieher  fr  itona  of  a  ip<-cial  ihemical  '.ompoiition.  alt»r  nfirniiK  to  the  map  on 
piigo  aa.  will  have  little  difficulty,  by  niere'y  riaillng  »hi«  report,  in  l<Hating  area*  in 
which  initable  outcropi  are  to  be  found.    Details  can  he  Kain^'l  by  tiel<)  work. 

Although  the  report  oontainii  only  on     hundred  and  twenty  sis  pauei.  iti  prep 
tiiin   hai  entailed   much   labor.     Literature,   puhliahed   diiriiiK   the  lii'-t   sixty  year*   on 
the  limeatonet  of  the  Province,  and  aperial   treatise*  imd   reports  on  other  counlriex, 
have  had  to  he  consulted.     The  report  >'onta{n>i  over  two  hiiiidie<l  imd  sixty  rxtracta 
from  paper*  by  various  writers. 

Sinic  thr  prepHmtion  of  the  report  was  begun,  two  or  three  iiidustrien.  wbii  h  ime 
Itmeatone  or  lime  *»  a  raw  material,  have  <ome  mora  prominently  hefori'  the  publir. 
Among  the*.,  are  sand-lime  brick"  and  "hydrated  lime."  Kven  nt  th<-  present  limc 
it  ii  difficult  to  get  much  reliable  information  on  theae  industries 

HVORATKD  MMK 

In  the  nianiilartiire  of  hydrated  lime  sufficient  nnter   is  ndded  to  i|iiirk  lime  to 
aatiify  ita  chemical  affinity  for  water.     The  i^iuation   which  represents  tbi'  union  of 

tto  two  subatances  i«:_r»0  (quick  lime)         ||.,»»   i  wmi  i  tmoll,.        Iivdnile.l   lime. 

Tn  other  words  water  i*  a<ldeil  to  take  the  pliire  of  the  carbon  dioxide  «hich  has  been 

expelled  on    the   burning   of   the   limestone   to    Miick    lime,    hs  shown   hy    the   following 

equation :  — 
ChCO .  'limestone)         CaO  (quick   liniei        CO      <<Kitioii   dinMile  «»'•• 

It  i*  a  well  known   fnct  that  quick  lime  gradually     Uke*  on   exposure  to  the  air 

and  pasies  back   into  ciilciuni   carbonate.   (~'aC'0..  |-   ,.  t,  «rnd  that  hydrated  lim". 

CafOHi..    iloes    not    exhibit    this    tendency  to    '   tte    up    I'lirlii.it  diov  'le.   nnd  that  it' 

(trength  is  not  hiat  when  it  is  kept  in  storune  '      ler  or'iinH'  -    oandit^ 
In  order  to  know  what  nercentage  of  wn     r  should  ►»•    ..ddr. 

ijiiirk      lime     to     produce     hyilriited     lime,     n      is       neccssiti,     to 

of  lime  (cali'iiim  oxide)     ad  magneaia  'magnesium  oxide)  in  the 

etirally,    •'ifi   parts  of   ralciiini    oxide  re(|iiire    IR   parts    .if    wati  • 

nesia   require   thi'  snme  niiiount.      \   ton.   2.fl00  Hi.,   of  quick   lune 

example,   (fl  per   cent,   of  calcium   oxide  Mime)   (ind   US  per  cent 

quire: 

('"        ;■"  Ml    LMXHl)  ('-  ■  of    L'.(KKI)  as... 7        :!|?. 

of  water. 

On  acroiint  of  the  fact  that  hea*  ix  cenerated  in  hydratiiiij  lime  mor 
i*  evaporated  deriiig  the  process.  Hence  it  is  rnvessary.  if  water  is  add» 
to  add  more  than  the  theoretical  amount.  Ijime  hieh  in  ca'^ium  oxni. 
more  heat  during  the  process  of  hydration   than  lime  made  f'om   dolottiite 

Of  course  if  more  water  is  added  to  quick  lime  than  is  re-inircd  t.-  fof  »*-aied 

lime,  the  pro  Inct  will  tend  to  become  pasty.     On  the  other  hand  sufTicient  wt  *n'ild 

b.'  added  to  avoid  the  chance  of  some  of  the  (|uick  lime  not  being  hydrated 


*  i.\^cn  maa*  of 

the    |..   ,  cctltugc 

*  lime.     Thaor- 
parts   of   mil* 

-  '    ntain      f'  r 
'■'i    will   re- 


•  .r  les«  water 
the  open. 
geti.  'ate 
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J*;-  •••«-  •"  ""•  ■••■'•/.ot..r»  .,/  |„.lf.t«J  li.„.  u.,1  in  „n«  f.ctory  ftr.:  (I)  Q,i.4 

be  .dd^  »h,t  ...  th.  U.t  .t.«.  .„.t..d  of  „.«,  „t,„^,,  «„.  .„fc  ^,^„    *„  '.'.ft  «^ 

or  bolting  M  formerly.  ..r  «n«ir,tor.  .r»  ..o»  ..mm|  Jn  *>m»  f.,-tori.,.  '  * 

Hydr-t^d  l.n...  i,  u«^l  in  th..  un...  way  m  q.iick  lima  f,,r  .ny  of  th.  purpoM.  to 

which  th..  Ut..r  i.  .ppli«d.     B-InK  in  th«  form  of  powd..r  it  o.  '  b.  mL^d  Hith 

tlmn  the  l«t...r    .,  ,t  .«n  h«  .h.pp^l  i„  b,g.  like  .en.«,t.     It  would  .pp.,r  th.t  th. 

.r..rt' I  ■";  •-'"«  '"""■'  '■"  *»  -  '"«•''  •«•  -n.ider.l,ly  enUr,.  th7c",un?,  ♦  on 
..r  .....ck  l.n...  fr..n,  whnh  it  i,  ,u..|...  The  two  ..,b.t.n..-,  .re  «,ld  .t  .bout  th.  nZ, 
price^  th..  w.t..r  in  h.vdr..o,|  lim..  ,-ounter-l,.Un.  ing  it.  Br..t..r  vmt  of  m.nufw-tur. 

In  .dd.ton  to  it.  ..|npi«.v„„nt  in  n.istnre.  for  dry  m„rt.r.  whirh  i.  r.-..l,for 
u«.  ....  tl...  ..lu.t.on  of  WHter.  hydr.ted  lime  .«.,„,  to  !,.ve  .  Urg.  fi.ld  ..  .  .„b.U.,r. 
.uU.ble  f„.^„..,..,.  ,ith  |.„,tl.„d  .ement.     Mi.tur*  ..f  th.  .wT^II  .t  I  l^r   '  ^I 

ditii  T    r  "'"•*'"'"'"'•  •  ■•♦"  •■'  "y  ••"•"ith  re,,„ir.d   onder  o.di..ry  ...„. 

d.tlon..    S..eh  .  n.ort»r  i«  ...d  to  work  ,mo.,thl.v  ..nd.r  the  t.ow.l    ,„d  to  gir.  gre.tw 

1^0':^  'Tb  "  *'':".•'•  ""'"'"'  '■'""*'•  """  --'-t'"*  •.ri.l..|,.Wng  J.iT. 
w'tor  proof  ""*  '  "  '"  '""*"*   '*  '^"•"'*'  *"  ""''•''  *•*•  """"      ""'^  "'«• 

SAXI).r,IMK  BRICK 

*.„»T„T  .'*"  •"•""'"""••  •"  •"•"««■"«'«  -"  •«  •?!.•«•  <ik..|y  to  Im..«„.  .  very  <mpor- 
t.nt  industry  w.th.n  .  tew  ye.r,.  In  whi.h  c.,e  it  will  ron.ume  .  l.rg.  qn.ntit,  „f  lime 
H  wjn  not  b.  out  of  pl.c  ,0  give  .  b.l.f  ..oount  of  th.  procen.  of  m.n„f.rturo  ' 

...  I  ?"7"'  I"!!    J       ""■'*  "■•  ""''  '"''  '""••    '''"*'  "»  '•"  '"'»'^  t»Kth".  -ould*« 
il  I*"™""*''  ''>  "•'"«  -""biect..,!  to  tl...  .ct....,  of  rt...n.  under  prepare.     This  v.ri.tj 
of  brick  .ho..ld  not  b..  confuwrf  with  wh.t  i.  known  ..  .ilicbrick.  The  Utter  i.  „«xl   f.'r 

uIaTI''  rJT  T'l  '"  "'"'  "•"•*"  '"""  "'""  ""'•   ""••'   »"'»  '•'"»-  """•  properly 
under  th.  head  of  v.tr.flcl  bn.H.  Mnce,  in  the  process  of  h»r.lrning.  the  lim.    .ml  p.rt 
..f  th,.  «,n.    are  tuse.1  together,  producing  .nhydronn  ..Icium  .„,!  mHgn..i.,m  nili-.tw 
In  th..  pr.Kl.,.t,on  of  ..nd-limo  brick  on  the  other  hand.  th.  lime  .nd  part  of  the  .ilic. 
unite  to  forn,   hy.lr«t..d  clcium  .ilicHte.   and  closely  related  compounds 

In  the  ...anufacfire  of  ,ili,..l.rick  about  three  per  ,ent.  of  lime  is  „»rd.  while  in  th.. 
nand-l.me  \ariety  the  percentage  employed  is  from  6  h>  TO. 

Any  li,n..  c.n  b..  ,,86.1  .n  the  manufacture  of  wnd-lime  brick,  b..t  fat  lin.c.  or  th..M 
h.gh   in  calcum  oxi.le  are  preferred  to  those  containing   much   n.agne^ia.     Hydrated 
.m..  MK.,ng  extensively  u«kI.     Almr,.t  any  variety  of  ord.nary  sand  can  be  used,  b, 
tliero  iboul.l  h,.  a  certain  per.entag..  of  v..ry  fine  partic'es. 

It  is  aaid  that  the  first  experiments  in  the  man.ifflclure  of  bricks  from  ^an.l  and 
l.m..  were  made  at  P.jt8.la...,  (iermany,  a  ..ttle  over  thirty  years  aco  The  .itv  is  situ- 
atcl  „,  a  region  in  whicn  days  ann  n.,.ldinc  stone  8.e  scarce.  I.ut  is  surrounded  by 
.and  plains.  Hence  attention  was  attracte.l  to  san.l  as  a  sourc  of  BundinR  material. 
The  bricks  w..r,.  first  narden..d  bv  simple  exposure  to  tTie  air,  a  proc..s.  which  r..quircd 
several  ,„„„ths  M,t  produccl  g  o.l  bricks.  About  1880  the  discov..rv  was  made  that 
the  freshly  pr.s,,..)  bricks  of  sand  and  lime  could  be  har.lcncd  in  a  few  hours  bv 
st..a.n  under  pressure  Since  then  the  industry  has  rca.  he.t  large  .limo.islon.  in  Gor. 
m«ny.  It  r,  only  within  the  last  three  year,  that  it  has  received  much  attention  in 
Amer.<«.  Th..  n.ajority  of  the  sevonty-five  or  more  manufacturers  ,„  the  Tnited  Stafe, 
began  production  ,n  1904.  Plants  arc  in  operation  Tn  about  thirty  rt.tes.  Comnanie. 
have  hen  .ncorpoi.xtod  in  Canada,  at  Brandon.  Ottawa  and  Montreal 

Th..  rapid  growth  which  the  industry  has  made  in  Germany  and  in  the  United 
.States  IS  shown  by  th.  following:  In  the  former  country  there  were  five  factories  in 
operation  in  1896.     In  1903  the  number  had  riwn  to  about  300.  with  an  annual  output 
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ut  batwwD  SSD.dOU.iMli)  ami  4U).0iXt,UJii  brub*.  Wiihin  •Umt  tbr<<  yran  Inmi  Iho  limi* 
IIm  i^rtt  fsitory  »•>  irnrtwl  in  Ihw  I'nitiMl  Htntn  ■I'tnitv  ttt»-  or  iiiori-  »i'rt>  in  npfrk- 
iitn. 

Thi*  Dkturat  coIiht  of  ■•ii<i-lim<<  lirirki  u  wbiii-  or  gray,  >>iii  th'-y  can  !»>  iirndiioil  m 
aii>  color  (to'.irt'd  liy  »fi<liHg  |)igiiii-iiii  l«  tit*  ruw  i  mti  rial  licii  r*  it  k<><«  to  |>ri'i>ii 

III  ■•'CtioiiK  III  thn  ruuntry  wbi-rt.  miuI  h  |>>'  if  ,i  an<)  t>i,<k  '  ny^  <Mar<i>.  •taixl  liiii* 
brirkl.  it  aoiili)  a|>p«>ar,  will  he  tiu'  hnililini;  n  iTU!  ■.  >  tiir  ir>'.  Ibe  liivl  etwt  't 
(■udiparativaljf   low. 

HI,.\G  t'KMKNT 

ftlag  i-aniviit,  pro<iiii'i><i  from  lilaat-fiirnan-  rUr,  ii  l><'i'iiniiiiK  hii  ini|>iirlant  lum- 
p«<itiir  in  luiiiii'  (lariK  iil  thi>  worlil  with  PoitlantI  iKnii'iit.  Tin'  Ihm  iiiiitciiaU  |iii^»c«« 
(iniilar  pruiH'rtiv*    liiil  thr  fiiriiivr  ci  (iroiliiifil  at  n  iiiiiili  luwcr  |irir<'  than  tin'  laltiw 

(JKXK.HAI.   NOTKS 

Friiin  wbiit  ha"  bi-i-n  laiil  in  tht>  above  paragratiti«  it  will  Ih>  scrn  thai  ronnUnt  and 
v«ry  rapid  changfii  Mrs  in  pnigreu  in  the  in<ltiilriin  niiich  ii>>e  linu'Ktune  i>r  lime  an  a 
raw  niat<Tlal.  A  raport  "iicb  an  lbi«  one  on  tlii'  t,ini<'Ktun€>3  of  Ontario  vii<in  ki'I-i  <>ut 
of  date  ai)  far  as  th*  inturmation  coni'arninit  indiiitrlet  m  eoticc-ni-il.  Thr  ilata  on  tbw 
i-harai'ti-r  anil  diotrilnilion  of  raw  niati-rialH  linii>  a  in>iri-  pt-rriiant-nt  vnliii' 

No  atlrmpt  hn*,  liowavi'r,  li«en  made  in  tba  following  pages  to  give  JelaiU  ron- 
cerning  procMKe*.  The  man  wbo  di'iirc*  to  keep  abrl'H^t  ut  lh<'  Iiiiii-h  in  ii'Kurd  to  tb* 
particular  induitry  with  whiib  he  h  lunnoitcd  xbouM  suIimtiIh'  lor  hikI  read  mniiti 
reliabli*  teclmical  journal.  Such  publicationit  ilealinK  with  itlinost  esiry  indnttry  are 
now  tu  be  had, 

SinjK  th<>  report  was  written  an  international  loiiiniittef.  appointed  l>y  th«  (ieo- 
lugical  Surveys  ot  the  I'lutcd  States  and  Canada,  on  prc-Canibrian  noniencUtiiro,  hat 
decided  on  a  new  clauitication.  Among  the  chanKe^  propiistMl  in  tbi>  u-c  of  the  wi'rd 
Laurnntian  in  a  more  restricted  M'nse  than  formerly.  The  name  i«  now  to  bt*  applied 
oi  '  to  Kranitew  and  giieisNes  of  pre-CamhriHii  h  '.  uiid  diK>s  not  lOver  the  crystalline 
I  unco  of  the  (irenville  xeriex,   which  are  cal>  :l   I.aiirentian   in  a  few  plHc<'>  in  thin 

n       t. 

An  some  of  the  analyses  of  limestones  in  the  report  are  given  in  terms  of  the  ear- 
donates  of  ralcium  and  magnesium,  and  others  give  the  pcrcentHK^f^  of  lime,  or  cnlcium 
oxide,  and  luagnt^sia  together  with  carhon  dioxide,  it  may  he  well  to  state,  for  the 
benefit  of  those  who  do  not  possess  a  knowledge  ot  chemistry,  tne  nietho'l  ni  <!etermining 
what  amounts  of  thi-  cHrhoiiHtes  the  percent«i»es  of  the  oxides  lepr-  ^  lit  ainl  vice 
versa. 

The  pei'centagi'  of  mlciuiii  carlKinato  in   a  limestone  is  iKiiiitl  to  tli"  percentage  of 

lime,  or  calcium  oxide,  multiplied  hy  Ulft  mid  ditidi-d  hy  .Vj.  For  exjiin;  :i  limestone 
which 'contains  54  per  cent,  of  lime  contains  Hi  ''"'  9fi.4  per  cent.  i,i  calcium  car- 
hop te.  Oil  cho  nth.r  hand,  a  limestone  with  90  p»  r  cent  of  cnlcium  I'nrhonate  con- 
tains 00         ■"'        .V)  i  per  cent,  of  lime. 

To  change  the  percentage  of  iiiagnesia  or  magnesium  oxide  to  magnesium  carbon- 
ate, multiply  by  84  and  diTide  by   10.     A  limestone  containing  2*1  per  cent  of  magnesia 

has  20  ■  ]'  42  per  cent,  of  magn<<sium  carho'  ite.  A  rock  with  3<1  per  cent,  of  mag- 
nesium carbonate  contains  30   -  'j       14.2  per  c     i.  of  magnesia. 

W.  G.  M. 
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REPORT    OF 
THE   BUREAU    OF    MINES 

1904 

Vol  XIII  Part  n 

Thos.  W.  Gibson,  Director 

Limestones  of   Ontario 

By  WiUet  G.  MiUer 


During  recent  years  the  Bureau  ot 
Mines  has  received  frequent  inquiries  as 
to  whether  limestones  of  suitable  qual- 
ity for  various  industries,  in  which  these 
rocks  are  now  being  used,  were  to  be 
found  in  the  Province.  There  being  no 
systematic  description  of  our  lime- 
stones, it  has  often  been  dilhcult,  or 
even  impossible,  to  satisfactorily  answer 
these  inquiries.  Alany  analyses  of  On- 
tario limestones  have  been  made  durinj; 
the  hist  lilty  or  sixty  years,  but  tlic  de- 
scriptions of  the  quarries  and  outcrops 
are  scattered  through  many  reports,  and 
are  thus  accessible  with  dilHculty  to  the 
public.  The  writer  accordingly  under- 
took the  preparation  of  the  present  re- 
port. As  he  has  been  able,  owing  to 
duties  in  connection  with  other  mineral 
industries,  to  give  only  a  part  of  his 
time  during  the  past  season  to  field 
work  on  thelimPPtone  arms,  it.  has  been 
found  impractirable  to  visit  certain  of 
the  important  localities.  In  order,  how- 
ever, to  give  some  account  of  the  lime- 
stones of  all  parts  of  the  Province, 
copious  extracts  have  been  made  from 
th«  Reports  of  the  Geological  Survey  of 
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Canada  and  other  publications,  many  of 
which  are   long  out  of  p    "t. 

The  chemical  composition  of  the  sam- 
ples collected  has  been  determined  by 
Mr.  A.  G.  Burrows,  analyst  to  the  Bu- 
reau. 

It  is  hoped  that  the  collection  of  an- 
alyses and  descriptions  herewith  pre- 
sented will  serve  in  some  measure  at 
!e.vst  to  lill  the  need  that  has  existed 
for  information  on  this  division  of  our 
mineral  resources. 

Value  of  Limestones. 

Many  States  of  the  Union  and  other 
countries  hate  published  eIabor.ite  re- 
ports on  limestones  and  the  industries 
in  which  they  are  used  as  raw  mater- 
ials, in  Ontariii  few  of  our  people  yet 
realize  that  limstones  form  an  import- 
ant part  of  our  mineral  resources.  Th« 
writer,  while  in  the  field  during  the  past 
summer,  Jelt  that  many  persons  misun- 
derstood the  nature  of  his  work.  Lime- 
stone to  them  was  common  rock  and 
nothing  more,  recalling  Wordsworth's 
lines; — 


("■■•a 


[1] 


Bureau  of  Mines 


No.  5iP»rt  U 


I 


J: 


ii 


"A  primroM  by  the  river'i  brim 
A  yellow  primrose  was  to  him 
And  it  waa  nothing  more." 
When  one  is  seen  breaking  off  sam- 
ples, "pounding  the  roclcs,"  many  per- 
sons think  that  he  must  be  after  gold  or 
some  other  precious  metal.     It  is  not 
realized  that  during  recent  years  a  num- 
ber of  important  industries  have  either 
come  into  being  or  have  been  perfected 
which  depend  on  limestone  as  a  base.    A 
good  limestone  deposit,  if  favorably  sit- 
uated, may  be  of  as  much  benefit  to  a 
community  as  a  metal  mine. 

The  State  Geological  Surveys  of  both 
New  \'ink  and  Aluliigun  have  published 
important  reports  on  limestones.  The 
report  of  the  former  State  is  by  Ur. 
Heinrich  Ries,  and  is  entitled  "Lime 
and  Cement  Industries  of  New  iork." 
All  inteiestinsf  account  of  the  marls  of 
Michigan  is  given  in  the  seventh  volume 
of  the  Survey  Reports  of  that  State. 
Since  the  limestone  formations  in  these 
two  States  are  so  similar  to  most  of 
those  of  Ontario,  the  two  reports  men- 
tioned are  of  much  value  to  us. 

Uses 

Although  the  quantity  of  rock  used 
in  some  industries  is  not  in  itself  of 
great  money  value,  still  it  is  impossible 
for  certain  works  to  be  established  in  a 
liK.ility  where  limestone  of  suitable  qua- 
lity cannot  be  obtained  at  a  satisfac- 
tory price. 

Industries  that  were  not  dreamed  of 
twenty  years  or  less  ago  are  now  firmly 
established.  One  of  these  is  the  manu- 
facture of  calcium  carbide,  which  has 
developed  into  a  world-wide  industry. 
Ten  years  ago  the  manufacture  of  Port- 
land cement  was  but  a  business  almost 
unknown  on  this  continent.  It  has  now 
become  one  of  the  greatest  in  America. 
In  Ontario  much  capital  i,  s  been  in- 
vested in  it.  and  well-situated  de- 
posits of  marl  and  limestone  arc 
eagerly  sought  for.  Then,  Within  the 
last  two  or  three  years  several  beet-root 
sugar  factories  have  been  built  in  the 
Province.  These  require  Ume  of  a  very 
pure  quality.  Our  wood-pulp  industry 
is  also  a  growing  one,  and  it  is  believed 
that  it  will  in  time  add  much  to  the 
wealth  and  prosperity  of  our  popula- 
tion. The  sulphite  pulp  process  requires 
a  limestone  high  in  magnesia,  of  quite 
different  character  from  that  used  in 
the  manufacture  of  beet-sugar.  Ow 
smelting  industry  is  also  becoming 
greater  yearly,  and  limestone  suitable 
for  certain  smelters  sometimes  bas  to 
be  sought  for  at  a  distance,  e.g.,  lime- 
stone occurring  near  the  town  of  Ren- 
frew has  been  found  to  bo  of  the  quality 
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required  at  Sudbury,  and  hM  been  quar- 
ried and  shipped  thither,    in  the  varied 
industries  in  the  vicinity  of  Bault  Ste. 
Marie  limestones  of  three  or  four  kinds 
are  required.    One  quarry  has  been  op- 
erated on  an  island  in  Georgian  Hay  and 
two  others  were  purchased  in  the  Stjte 
of  Michigan.     If  we  had  had  a  tairly 
complete  knowledge  of  the     limestones 
situate  adjaceut  to  the  Ontario  shore  of 
Lake  Huron,  it  is  probable  that  it  would 
not  have  been  necessary  for  the  com- 
pany to  go  out  of  the  Province  in  order 
to-  find  this  part  of  their  raw  materials. 
It    IS    believed   that    this    Province    has 
vast    undeveloped   iron   deposits.     Some 
of  these  are  situ&ted  within  ea.sy  access 
of  the  great  laKes,  and  the  ore  can  be 
shipped  without  difficulty.     Other  depo- 
sits  lie  at  such  a  distance   from  water 
routes      that      if      they     are     to     be 
worked     the      ore       will  have  to     be 
smelted    on     the     ground,    and      the 
fuel      must      be      charcoal.       In      re- 
ducing  wood  to   charcoal,   valuable   by- 
products are  formed.     One  of  the  most 
important  of  these   is  acetate  of     lime 
In   the  preparation  of      this  material  a 
pure  lime  is  required.     Thus  it'  is  seen 
tliut,   m   the   manufacture   of     charcoal 
iron,  hine^toue  is  required,  not  only  for 
smelting  the  ore,   but  also   in   the   pre- 
paration of  one  of  the  wood  distillates. 
As  there  are  very  few  occurrences  of  or- 
dinary  solid   limestone   in   some   of   the 
more  remote  northern  parte  of  the  Pro- 
vince, it  would  seem   that  some  of  the 
marl  deposits  in  lakes  and  marshes  are 
likely   to   become   of     economic   import- 
ance. 

It  is  easy  to  demonstrate  that  lime- 
stone plays  a  very  important  part  ii  the 
industrial  economy  o'  any  nation.  Hav- 
ing in  abundance  raw  materials  or  un- 
used resources  in  conrection  with  which 
for  many  purposes  limestone  is  required, 
or  can  be  profitably  employed,  especially 
timber,  iron  ore  and  water  power,  our 
limestones  should  be  considered  as  being 
among  our  valued  assets.  An  accurate 
knowledge  h  required  of  them  for  use 
in  those  industries  which  are  capable  of 
great  expansion  in  the  Province. 

At  the  present  time  the  value  of  the 
products  of  three  or  four  of  our  indus- 
tries in  which  the  rock  plays  an  im- 
portant part,  represents  about  20  per 
cent,  of  our  total  annual  mineral  pro- 
duction of  over  $13,000,000.  Limestone 
has  as  great  a  bearing  on  the  wealth 
of  otljer  countries. 

Tlio  following  is  a  list  of  manufac- 
tures and  industries — arranged  in  al- 
phabetical order — some,  of  course,  con- 
suming only  a  small  amount  of  lime,  in 
which  limostone  is  used  as  a  raw  ma- 
terial :    Acetate   of     lime,   agricultural 
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tties,  ammonium  lulphate,  beet  ^ugar, 
bone  ash,  building  itone,  calcium  car- 
bide, carbon  dioxide,  cement  (natural 
and  Portland)  chalk,  chloride  of  lime, 
a*  a  dehydrating  agent,  disinfectant, 
in  dyeing,  gas  manufacture,  glass, 
furnace  linings,  lime  for  mortar 
and  whiting,  lime  pencils  used 
in  the  oxyhydrogen  light,  lime 
water,  lithographic  stone,  marble, 
as  a  polishmg  material,  potassium 
dichrumatc,  pottery  glaze,  for  preserving 
eggs,  etc.,  pulp  and  paper  making,  as  u. 
chemical  reagent,  silicate  brick,  smelting 
of  iron,  lead,  etc.,  soap,  soda  manufac- 
ture, tanning. 

It  would  be  impossible  to  treat 
fully  of  these  uses  in  the  space 
available  in  a  report  of  this  char- 
acter. An  attempt  will,  however, 
be  made  to  give  information  of  a 
general  nature,  adapted  to  the  needs 
of  those  who  may  desire  to  learn 
to  what  use  certain  materials  can  bo 
applied.  The  technical  man  or  specialist 
in  lime,  cement  and  other  industries  has 
much  valuable  literature  available 
among  the  numerous  treatises  which 
have  been  published  during  late  years. 
This  report,  it  is  hoped,  will  be  of  value 
to  the  specialist  in  informing  him  where 
he  can  procure  in  the  Province  lime- 
stones of  various  qualities. 

The  following  contractions  are  made 
in  the  references  to  previous  publica- 
tions, viz.  :  G.S.C,  Report  of  the  Geo- 
logical Survey  of  Canada  ;  B.M..  Report 
of  the  Bureau  of  Mines.  Ontario  ;  Roy. 
Com.,  Report  of  the  Royal  Commission 
on  the  Slineral  Resources  of  Ontario, 
1890. 

Acetate  of  Lime 

In  the  preparation  of  this  material, 
from  one  of  the  distillates  produced  in 
the  manufacture  of  charcoal,  it  is  desir- 
able to  have  a«  pure  a  lime  as  us  obtain- 
able. Masmesia  and  other  materials 
serve  no  purpose,  except  to  add  to  the 
weight  of  the  acetate  of  lime  and  thus 
inorp.T=p  the  cnist  of  freight  .ind 
handling  when  shipment  is  made  to 
works  where  the  acetic  acid  i"  extracted 
from  the  compound.  It  is  likely  that 
much  charcoal  will  be  produced  in  tlH'< 
Province,  where  coal  i<"  lackinsf  fir  me- 
tallurgical and  other  ii»p«.  so  that  it 
becomes  important  to  know  the  location 
of  deposits  of  limestone  adapted  to  thi' 
u«e. 

Tiiere  arc  alreadv  four  charcoal  plants 
in  Ontario— at  Saiilt  Ste.  Marie.  Long- 
ford Mills.  Fenelon  Fall"  and  Oeseronto. 
At  the  first  and  last-mentionefJ  places 
the  charcoal  is  consumed  chiefly  in  blast 
furnaces. 


Suitable  limestone*  for  making  ace- 
tate of  lime  occur  in  the  Trenton  group, 
and  in  the  (Jorniferous  ;  certain  cryt- 
talline  limestones  ot  the  I>aurentlsn 
system  also  possess  the  right  chemical 
composition. 

Agricultural  Ui^a  of  Lime 

Lime,  added  to  certain  soils,  hat  a 
beneficial  effect,  especially  on  those  of  a 
heavy  clay  character.  It  makes  the  soil 
work  more  easily,  promotes  drainage 
and  causes  a  more  rapid  decomposition 
of  vegetable  matter.  A  certain  amount 
of  lime  is  necessary  in  soil  as  food  for 
plants.  Its  effects  on  soil  are,  therefore, 
both  physical  and  chemical.  Magnesian 
limes  have  been  held  to  be  less  suitablo 
for  agricultural  uses  than  those  which 
contain  little  or  no  magneisia.  Some 
limes  contain  small  amounts  of  phos- 
phate and  potash,  substances  essential 
to  plant  life,  which  adds  to  their  value 
as  fertilizers. 

Ammonium  Sulphate 

In  the  prochiction  of  liquid  ammonia 
f.uiu  anwuonium  sulphate  the  latter  ma- 
terial is  decomposed  by  lime,  usually  in 
the  form  of  milk  of  lime,  with  the  sep- 
aration of  calcium  sulphate  and  ammo- 
nia. Caustic  lime  is,  however,  employed 
at  times  with  the  object  of  utilizing  the 
heat  evolved  in  the  process   of  slaking. 

Beet  Sugar 

in  the  manufacture  of  this  material 
a  supply  of  very  pure  limestone  is  essen- 
tial— uuless,  as  ill  Europe,  tlm  more  cost- 
ly, but  more  effective  ami  closely-related 
compound,  strontia,  is  ui>ed  in  place  of 
lime.  Limestone,  when  burned,  supplies 
two  materials  which  are  used  in  the 
production  of  beet  .sugar,  viz.,  carbon 
dioxide  gas  and  lime.  The  sugar  factor- 
ies of  Untario  have  used  limestone  from 
the  quarries  at  Amheistburg  and  at  St. 
Mary's.  Analyses  of  the  rock  from  these 
quarries  are  given  under  the  headings  of 
l::ssex   and   Perth   counties    respectively. 

Bone  Ash 

In  the  producti'-n  of  phosphate  of  lime 
from  bones  lime  is  used  to  precipitate 
the  impurities  dissolved  out  of  the  bone 
by  hydrochloric  acid,  the  lime  combining 
to  form  calcium  chloride. 

Building  Stone 

The  use  of  limestone  in  the  form  of 
blocks  f'^r  building  and  structural  pur- 
poses has  been  considerably  afTected  dur- 
ing the  last  ten  y--  ars  or  so  by  the  sub- 
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•Utution  of  concrete— oru»hed  (tone  and 
cement,    i'ormerly,  for  instance,  dimen- 
•ion  itone  waa  used  exclusively  in  bridge 
""k  and   for   ioclc»   and   other     canal 
•tructures.    On  the  Trent  Valley  Canul, 
Jiowever,  concrete  is  being  used  in  place 
ot  atone,  and  the  same  is  the  case  in 
many  of  our  railway  bridges     There  are 
two  reasons  for  this.  Cement  and  crush- 
ed atone  are  more  easily  transported  to 
the  points  where  the  work  is  carried  on, 
and  the  cost  of  labor  in  concrete  work 
i»  much  less  than    ■•here  cut  or  dressed 
•tone  is  used.     Some  large  buildings  in 
the  Province  are  built  of  concrete,  for 
example,  the    beet-sugar     factory    at 
Peterborough.      (Joncrete    blocks,    which 
resemble  those  of  stone,  are  also  coming 
into  use.    Thus,  while  the  stone  industry 
in  some  respects  is  likely  to  become  of 
less  importance,  it  will   grow  in  other 
directions. 

Crushed  atone  is  being  extensively 
ujied  in  the  paving  of  streets.  Most  of 
this  is  limestone,  on  account  of  this  rock 
being  more  easily  quarried  and  crushed 
than  granite,  trap  and  other  crystalline 
rock».  Limestone  nolding  flint,  •ilicified 
fossils,  etc.,  makes  us  good,  and  in  some 
cases  better,  crushed  stone  than  the 
purer  varieties.  Thin-bedded  limestones 
are  as  suitable  for  crushing  as  thick- 
bedded  ones.  This  has  brought  about 
the  development  of  quarries,  which  in 
the  old  days  could  not  have  turned  out 
material  of  much  marketable  value. 

That  dimension  stone  is  still  preferred 
to  concrete,  for  some  purposes,  is  seen 
in  the  fact  that  a  large  number  of 
dressed  blocks  from  the  Crookston  quar- 
ries, have  been  used  during  the  last 
couple  of  years  in  the  construction  of 
the  power  plants  at  Niagara  Falls. 

Limestone  is  likely  to  be  used  for 
many  years  in  the  construction  of  im- 
portant buildings  in  localities,  as,  for 
instance  Kingston  city,  where  material 
of  good  quality  can  be  obtained  at  a  low 
price.  In  the  ordinary  type  of  dwelling, 
however,  even  in  such  places  stone,  on 
account  of  its  higher  cost,  is  being  n-- 
plaocil  by  hrick. 

The  finer  classes  of  marbles  are 
now  replaced  to  a  considerable  ex- 
tent in  interior  decoration  by  artificial 
imitation  materials,  which  cost  much  less 
and  appear  to  serve  the  purpose  as  well 
as  genuine  marble. 

To  sum  up,  it  can  be  said  that,  while 
the  older  stone  industry  is  likely  to  be- 
come less  important  as'the  years  go  on, 
the  newer,  that  of  crushed  stone,  will 
reach  such  Himpnsions  that  there  will 
be  a  gain  in  production. 

It  may  be  added  that  crushed  lime- 
stone for  concrete  purposes  sells  at  about 
11.30  per  cubic  yard  f.o.b.  Toronto.  Gran- 
it*  and  trap  bring  as  high  as  $1.65  per 


yard.  JUny  thousands  of  cubic  yards  of 
crushed  stone  are  used  annually  in  this 
city.  About  five  miles  of  macadam  roads 
have  been  built  some  years.  The  frag- 
ments of  rock  for  this  purpose  should 
have  an  average  diameter  of  about  two 
and  one-half  inches. 

Calcium  Carbide 

The  method  of  manufacturing  this 
material,  which  has  come  widely  into  use 
during  the  last  10  years  in  the  produc- 
tion of  acetylene  gas  for  illuminating 
purposes,  is  fuily  described  in  the  earlier 
reports  if  th,>  Hiireau  of  Mines  (Vol. 
IV.,  pp.  137  to  108,  Vol.  v.,  pp.  32-41 
and  Vol.  VI.,  p.p.  26-32). 

The  raw  materials  used  are  lime  and 
coke  du>t;  ii  is  said  charcoal  could  be 
used  ik  It  were  lower  in  price,  and  that 
it  would  be  a  more  suitable  material  in 
some  respects,  being  free  from  sulphur 
and  other  impurities  found  in  coke. 

The  two  materials,  lime  and  role,  are 
reduced  to  fine  powder,  intimately  mixed 
tojrether— theoretically  in  the  propor- 
tion, by  weight,  of  87  1-2  of  lime  (CaO) 
to  ;.8  1-4  I'oke  (Ci— and  fused  into  a 
mass  in  an  electric  furnace.  The  chemi- 
cal equation  which  represents  the  re- 
actic.n  is:    CaO  (Ij,,,,.,    .    (.^   ,,.„k^., 

CaC,.   (calcuim   carbide >    -     CO  (carlKin 
riionoxidp). 

VVhen  water  is  added  to  the  fused  ma- 
terial,   calcium    carbide,     acetylene   gas 

(C.H,,)  iH  Riven  off.     This*  ri'actioii  i^  as 
follows  : 

CaC,  (calcium  carbide)    -  If.O  (water) 
CaOH.O  (hydrate  of  lime]    -i^    C.,ir 

(acetylene).  ■.  /     .        .     i 

"The   hydrate   of  lime  obtained  from 
the    decomposition    of   the   carbide   with 
water  can   be   used  again  in   the   manu- 
tacture  of  the  carbide,  or  it  can  be  em- 
ployed  in    the      manufacture    of    ready- 
mixed    mortar."    (1)       Concerning     riJe 
value   of   the  hydrate  of   lime  produced 
J        .,  ''''''"'"P"*i'"n  it  is  further  stat- 
ed :        At    the    present     time    private 
mfoniiation    from    Ame.-ira    shows    that 
calcic  carbide  can  be  produced  at  a  little 
under    £4   a    ton,   and      the    beautifully 
pure    limp    olitained    by    the    decomposi- 
tion would  he  worth  to  the  caa  manager 
at  least  10s.  a  ton;  and  as  a  ton  of  the 
carbide  will  jive  rather  more  than   1  1-4 
tons  of  quicklime,  nr  1  3-4  tons  of  slaked 
lime,    £3  lOs.  may  be  taken  as  the    cost 
of  the  acetylene  produced   from  a  ton  of 
the  material."   (2)    As  this  statement  re- 
fers to  conditions  that  existed  ten  vear? 
aso,  allowance  will  have  to  be  mad?  for 
the  prices  given.     The  object  in  giving 
the  quotation  is  merely  to  draw  atten- 
tion to  a  source  of  pure  lime. 
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In  tbo  year  1903  the  vulue  of  the  cal- 
cium carbide  produced  in  the  Province 
was  $144,000. 

It  will  be  aeen  from  the  chemical  com- 
position of  calcium  carbide  that  calcium 
(lime)  is  the  only  constituent  of  lime- 
stone that  is  used.  Magneaia  and  impu- 
rit;"*  commonly  present  in  .imestone  are 
object ion.iblp;  the  hijrlit'r  the  percent- 
age of  !ime  held  by  the  rock,  the  bet- 
ter. 

Otlcium  Chloride 

This  compound  which  is  used  as  a 
drying  ap;ent  on  account  of  the  fact  that 
it  absorbs  water  with  avidity  has  the 
loriiiiila  ('a(,'l..  2II.A).  Aiintlicr  ciiiii- 
liir  HuliFtiincc.  CaC!  „  poPHessen  the  wiiiii' 
property  and  is  used  aa  a  dehydratinj; 
agent,  but  it  cannot  be  employed,  like 
the  former,  in  cases  where  carbon  diox- 
ide  is   present,   without   absorbing  it. 

These  two  materials  are  produced  frr  u 
tin-     ricniiiil     cliUiridc,    ("nCI,,  till,«», 

by  heat.  If  care  is  taken  not  to  heat  this 
<lil(>ri(lc  alHivi'  21X1  dci/.  CaCI  JlIK 
results.  If  the  temperature  is  raised 
aliovo  this  iioint  CaCl.  is  lornicd 

The  normal  salt  is  produced,  along 
with  carbon  dioxide,  when  limestone 
is  treated  with  hydroililoric  acid,  ind 
the  reaction  is  represented  thus  ; 

CaCO.,        21ICI    !.)11..<>1  aall.. 

6H.,0)  4-  CO,. 

Carbon  Dioxide 

This  material,  commonly  called  car- 
bonic aeid  gas,  has  several  uses  in  the 
arts.  It  is  moat  coniinnnly  obtained 
from  limestones  for  commer-inl  pnrpo.i- 
es  by  heating  them  to  such  a  tempera- 
ture that  decomposition  results,  quick- 
lime and  carbon  dioxine  boing  fnrmed. 
The  gas  may  also  bo  extracted  from 
these  rocks  by  treating  them  with  acid", 
when  effervescence  takes  pI.T.'e  and  the 
f.':is  is  liberated.  At  several  well-known 
places  rarl)".n  dioxide  issues  from  the 
crust  of  the  earth;  and  at  one  locality 
in  Xew  York  State  the  gas  originating 
ifi   this  way   is   collected   and   used. 

The  method  of  pror'  >cr  carhnn  di- 
oxide and  the  use  mad'  '  in  the  heet 
sugar  industry  have  ;■  /  be;n  men- 
tioned. 

Liquid  carbon  dioxide,  formed  by  sub- 
jecting the  gas  to  presssure.  has  come 
into  use  during  recent  years.  It  has 
b?en  em|.'.->ve.1  ^~  st  fir*-  oxtins'iisbor  snd 
for  chargin<r  liquids  with  the  eras.  Tlie 
use  of  eras  in  the  so-called  soda  waters 
IS  well  known. 

Dolomite  and  magnosite  are  preferred 
to  stone  high  in  ralciuru  carbonate  in 
the  manufacture  of  carbon  dioxide.  Marl 
has  been  made  use  of  at  Buffalo. 


Chalk 

The  use  uf  this  material  fur  writinf; 
on  blackboards  is  a  very  general  one.  It 
has  been  replaced  to  gome  extent  for 
tills  purpudc  by  crayon  of  talc  or  soap- 
stone. 

Chloride  of  Lime 

'lliis  substance  is  commonly  known  aa 
"bleai'liing  powder."  Its  chemnal  consti- 
tution is  not  definitely  known  but  its 
loriiiula  is  prolpiil'ly  CiiOCI.,.  Il  is 
white  in  color,  has  the  odor  of  hypo- 
chloroua  acid,  and  is  extensively  used 
as  a  bleaching  agent.  It  is  also  em- 
ployed as  a  disinfectant,  and  as  an  an- 
tiseptic. 

It  is  prepared  by  treating  slaked  lime 
with  chlorine.  The  limestone  used  in 
the  production  of  the  lime  should  b« 
very  puie  and  thoroughly  burned.  If 
magnL-sia  is  present  ti.e  compound  tends 
to  deliquesce  and  is  less  stable.  Sand 
and  ilay  sliciiild  nlsii  be  absent.  If 
coloring"  materials,  such  as  iron  or  man 
ganese,  are  present  in  lime  it  is  not 
adapted  to  this  use. 

Dehydrating  Agent 

Quick  lime  absorbs  water  with  ease, 
and  on  this  account  is  used  to  some 
extent  for  dehydrating  alcohol  and 
other  materials. 

Disinfectant 

Owing  to  its  strongly  caustic  char- 
aitcr,  ([Uick  lime  is  of  use  as  a  disin- 
fectant. 

Gas  Manufacture 

Slaked  lime  having  an  afTinity  for  hy- 
drogen sulphide  and  carbon  dioxide  is 
u.sed  for  extracting  these  substances 
from  ilhiniinating  gas. 

Glass 

Tlie  commoner  varieties  of  t'lass  are 
mixtures  of  the  silicates  of  lime  and 
soda.  The  raw  materials  are  essential- 
ly lime,  sand  (silica)  and  sodium  car- 
bonate, which  are  melted  toixither.  In- 
stead of  lime,  lead  oxide  may  be  used; 
and  potassium  carbonate  may  re- 
place sodium  caibonate.  Ordinary 
window  giass  is  a  sodium-cal- 
cium glass.  Instead  of  iime, 
PTMshcd  Mmcstonc  is  cnmm.only  used,  on 
account  of  the  fact  that  lime  when 
stored  may  change  in  composition,  be- 
fore being'  used,  by  the  absorption  of 
moistur"   and  carbon  dioxide. 

Limestime  for  glass-making  should 
be  free  from  colorin?  materials,  such  as 
iron.    While  magnesian  limestones  have 
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b«»n  uied,  thostf  practically  free  from 
aasnesia  axe  preferred,  as  ttaii  infjre- 
dient  make*  the  glau  leu  fuiible. 

The  Comiferoiu  limeitonei  in  the  Erie 
and  Huron  area  of  the  Province^and  thoie 
of  the  Trenton  group,  farther  east,  are 
adapted  to  glass-making.  Heretofore 
the  lime  used  in  the  industry  in  the  Pro- 
vince has  been  imp<>  'ed. 

Below  are  given  two  analyiea, 
No.  1  from  Blair  cgunty  (Pa.),  and  No. 
2  from  Sandusky  (Ohio).  The  former  is 
used  for  window  glass,  the  latter  for 
lime  flint  glass  :     (3) 

Per  cent.  Per  cent. 

Lime  carbonate 97.23  'SS.OU 

Macneslum  carbonate  . . .    lAt  41.43 

Silica  1.01  1.00 

Alumina 0.02  0.40 

Verrlc  oxide  0.12 

•Ferric  carbonate 0.166  

Organic  matter 0.0B  0.06 

Moisture   0.40 

Furnace  Ltninei 

Lime  has  been  melted  only  at  a  very 
high  temperature  in  electric  furnaces.  It 
therefore  can  be  classed  as  a  good  re- 
fractory substance,  and  is  used  in  lining 
parts  of  reverberatoty  furnaces  in  the 
manufacture  of  steel.  In  the  Thomas- 
Gilchrist  process  the  lime  in  the  furnace 
,  serves  an  additional  purpose  in  extract- 
ing the  phosphorus  from  the  iron.  The 
lime  pihosphate  thus  produced  has,  more- 
over, a  value  as  a  fertilizer. 

Oxyhydrogen  Li^ht 

Lime  has  a  high  melting  point,  and 
emits  an  extremely  bright  light  when  the 
oxyhydrogen  flame  is  impinged  upon 
it,  as  in  what  is  ordinarily  known  as 
the  lime-light. 

Lime  Water  and  Milk  of  Lime 

When  quick-lime  is  treated  with  water 
it  forms,  as  already  stated,  calcium  hy- 
droxide, Ca(OH),„  or  slaked  lime. 
This  substance  is  somewhat  soluble  in 
water,  the  solution  being  known  as  lime- 
water.  The  solution  takes  place  with 
diflBcuIty  in  c^ld  water  (1  part  in  760 
parts),  and  with  still  more  difficulty  in 
hot  water. 

The  thick  paste  formed  bv  slaked  lime 
with  water  is  known  as  mil'k-of-Iime. 

Lime-water  has  a  strong  alkaline  reac- 
tion and  combines  with  the  carbon  di- 
oxide of  the  air  to  form  calcium  carbon- 
ate. Breathing  through  a  tube  into  lime 
watei    also   cause.i   a  white   precipitate. 

(Si  Bull.  44,  N.  T.  Stat7Muaeum,  p.  654. 


A  grotesque  use  of  this  has  been  made 
by  quack  doctors. 

Lithographic  Stone 

The  only  limestone  which  has  ten 
found  to  be  perfectly  suir«d  for  u«e  In 
the  lithographic  art,  is,  peculiarly 
enough,  that  first  employed  for  the 
purpose,  which  is  obtained  from  the 
Upper  Juraiaic  strata  at  Solenhofen,  in 
Bavaria.  The  stone  is  not  only  rare, 
but  valuable.  It  has  been  sought  for 
in  many  parte  of  America,  but  with 
little  sucoeae.  Stone  from  various 
States  has  been  used  to  a  limited  ex- 
tent. Ontario  has  probably  produced  as 
much  as  any  other  part  of  America. 
Although,  however,  attempta  have  been 
made  to  establish  an  industry  here  dur- 
ing the  last  fifty  years,  little  progress 
has  been  made,  and  no  lithographic 
stone  has  been  quarried  for  some  years. 

The  requirements  for  a  good  stone 
are  that  it  shall  be  fine  in  grain,  of  a 
homogeneous  texture,  not  too  dark  in 
color,  and  free  from  quartz,  pyrite  and 
other  minerale  which  are  commonly 
found  in  limestone.  It  shouW,  more- 
over, posdess  suttieient  poroeity  to  ab- 
sorb ink  and  be  soft  enough  to  be  work- 
ed readily  with  an  engraver's  tool. 
Variptie.s  which  pnsse.s9  most  of  the 
other  requisites  are  often  brittle  and 
cannot  be  gotten  out  in  pieces  with 
Urge  surfaces. 

In  Ontario  lithographic  stone  has 
been  quarried  chiefly  in  the  Black  Kivor 
formation  near  the  village  of  Marmora, 
in  Hastings  County.  This  formation, 
which  bounds,  on  the  south.  +he  Laur- 
entian  area,  runs  in  a  band  trum  Kings- 
ton city  to  the  Georgian  Bay.  Certain 
strata  in  the  formation  throughout 
the  whole  distance  possess  lithographic 
properties,  but  usually  are  defective 
owing  to  the  developn-ent  of  small 
i.-ystals  of  calcite.  In  the  township  of 
Rama,  on  Lake  at  John  and  Ijike 
Cojchiching,  similar  strata  to  those  of 
Marmora  have  been  tested.  Thin  sec- 
tions taken  respectively  from  the  Mar- 
mora and  Bavarian  stone  showed  con- 
siderable difference  when  examined 
mioroscopioally  by  the  writer.  The  Mar- 
mora stone  exhibited  a  more  uneven 
texture  owing  to  the  presence  of  sioc- 
ondary  cryst.n!s  of  oaleite.  while  the 
Bavarian  vras  uniform   in  character. 

Strata  in  the  Niagara  formation  at  the 
head  of  Lake  Temiscaming  have  also 
attracted  attention  as  being  of  possible 
value  for  lithographic  purposes;  as  have 
alao  certain  strata  in  the  township  of 
Brant  near  Walkerton. 
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Lime 

Before  proceeding  further  with  thi  <ie- 
•cription  of  the  uae«  of  liine»tono  and 
lime,  it  will  be  well  to  diicuiw  briefly  the 
burning  and  lUking  (4)  of  lime. 

Lime  Burning 

The  burning  of  lime  is  an  operation 
(imilar  to  that  which,  when  otfter  ma 
terials  are  dealt  with,  ii  l(nown  as  cal- 
cining (from  the  Latin  calx,  calcis,  lime, 
since  limestone  was  apparently  the  flrst 
Bubetanoe  thus  treated).  In  burning 
limestone  or  calcining  other  substance* 
ga«es  and  vapors  are  driven  ofT  and  the 
substances  themselves  are  reduced  to 
powder  or  to  a  (rial)le  eomlition. 

The  receptacle  in  which  lime  is  burned 
is  Icnown  as  a  kiln  (a  word  which  is 
closely  connected  in  origin  with  the  word 
coal).  Lime  kilns  are  varied  in  form, 
ranjfinjj  from  the  cruder  kinds,  which 
consist  of  a  few  loose  stones,  built  into 
an  enclosure,  to  the  more  highly  deve- 
loped forms,  lined  with  brick  or  iron, 
which  show  almost  as  much  ingenuity 
in  construction  as  do  furnaces  — -d  for 
metallurgical  work.   In  re~~'  ricts 

limestone  has  often  beer  \  iri.t   by  pil- 
ing it  on  a  log  heap  oi  '  iujh  piiC. 

At  thf  present   tin  ,        -oinpanit'-e';- 
small    proportion    of    t        lime    ,■ 
in  Ontario  is  made  in  t.        "  ' 
pot  kiln.     The   bulk  of    the     .m  •'' 

has  gone  into  the  h.inds  of  a  few     .   • 
panics  and  individual",  operating  in  i 
about   30  draw   kilns  located   at   p.-nts 
convenii-nt   to  the  chief  niarke 

The  pot  or  set  kiln  has  among  its 
disadvantages  that  of  being  intermit- 
tent in  oieration,  necessitating  loss  of 
time  for  'ing  after  burning  and  be- 
fore drawing  and  recharging;  while  the 
draw   kiln   is  continuous. 

A  rectangular  exterior  of  rough 
stones  enclosing  in  heavy  walls  a  pot- 
like cavity  8  to  10  feet  in  diameter  by 
10  to  14  feet  deep  composes  a  pot  kiln. 
The  charge  is  fired  and  drawn  through 
a  single  grate  chamber,  say,  15  inches 
wide,  which  runs  from  the  front,  under- 
neath the  kiln,  to  the  rear  wall.  Fre- 
quently these  kilns  are  built  in  a  series 
in  one  continuous  structure.  A  pot  kiln 
8  feet  in  diameter  bv  10  feet  high  will 
hold  about  800  bushels  of  lime,  and  re- 
quires between  three  and  four  days  for 
a  burning,  with  a  oousuiiiplii<n  of  20 
cords  of  wood. 

The  draw  kilns  of  today  differ  very 
little  from  the  first  ones  erected  15  or 

(4)  Two  verbs  of  .similar  form  are  used 
In  the  same  sense— slake  and  slack.  In 
the  former  the  sound  of  the  letter  a  is 
long,   In   the  latter  short. 


20  years  ago;  in  fact,  some  of  the  lat- 
ter  are   still    in  use.  but     with     labor- 
saving  improvement,  in  many  eases,  ia 
methods  of  charging  or  loading  and  of 
drawing  the  kilns.    A  kiln  of  the  latest 
design   will     have     approximately     tb« 
following   dimensions  ;    outside,   18   fMt 
by  22     feet  plan     at  bottom,     tapering 
slightly  towards  the   top,  53  feet  high, 
and  with  an  arched  way  beneath,  into 
which   tram   cars    run     to    receive     the 
charge  of   burnt  lime  <m  drawing  from 
the  bottom  of  the  kiln;  interior  of  fur- 
nace (cylindrical)    inside    the  tire-brick 
lining,  3  feet  in  diameter  at  the  bottom 
at  the   discharge   gate,  6   feet  4   inches 
by  9  feet  0  inches  at  the  fire-boxes  12 
feet  above  the  discharge  gate,  8,  feet  2 
inches  by  9  feet     2   inches  at     12  feet 
higher  still,  and  the  same  cross-section 
as  at  the  fire-boxes  at  13  feet  higher  or 
at  the  top  of  the  fire-brick  lining  of  th^ 
kiln;  at  this  point  and  to  the  top  8  feet 
higher    the    kiln    widens     out    into   the 
charging  or   loading     hopper  2   1-2  feet 
greater     in     cros^'-section.     There     are 
four   fireboxes,   built   in   pairs   opposite 
each   other   in   the  longer  sides     of   the 
kiln;   above   them   the  charge     of   lime- 
stone is  sutjected   to  the   llames,  while 
below  in  the   12-foot  drop     to  the  dis- 
charge gate  it  has  a  chance  to  cool  be- 
fo      being  drawn.    These  are  the  niaxi- 
•    .!■    .^'iircs     for  the  kiln  burning   gray 
•ine    •  here  the  limestone  is  porous  and 
'o»     *ne  gases  of  combustion,  etc.,  to 
,    -pe  ,\ith  the  least  hindrance.    .\  kiln 
imr-.iiiig     lime   from  compact     limestone 
may  have  to  be  built     10  feet  shorter 
end  proportionately     smaller   in     cross- 
section   in   order   to  prevent  the  chargo 
choking   the   draught. 

The  kilns  are  built  of  stone,  with 
walls  of  a  minimum  thickness  of  8  feet, 
braced  outside  at  intervals  from  top  to 
bottom  with  heavy  logs  or  I-beams  and 
tie  rods  to  counteract  bulging.  Where 
possible  a  site  is  chosen  for  the  kiln 
directly  below  the  quarry,  .so  that  the 
top  of  the  kiln  will  stand  about  level 
with  the  flour  of  the  quarry  to  facilitata 
loading. 

Broken  stone  in  all  sizes  up  to  10  or 
12  inches,  excepting  the  fine  material, 
is  charged  in  for  a  heaping  load  twicB 
every  24hour  day,  and  at  tlie  same 
time"  one-half  ton  or  so  of  fine  coal 
mixed  in  to  help  heat  the  upper  por- 
tion of  the  charge  preparatory  to  its 
arrival  opjiosite  the  fire  places.  Por- 
ous, qui.k  burning  gray  limes  may 
usually  be  drawn  every  four  hours, 
whereas  the  more  compact,  hard  lime- 
stones frequently  take  six  hours  for 
complete  elimination  of  the  carbonic 
acid  gas.  The  maximum  outi>ut  per  24 
hours  of  anv  such  kiln  amounts  to 
about  500  bushels,  and  the  minimum  to 
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of  furnace  and  quality  of  itont.     One 
kiln  producing  400  butheU  per  24  Itoar* 

hardwcKii  *""'  ''*"'"*  ***^°  "**''''•  **' 
The  fuel  uMd  in  lime  kilni  is  of  var- 
A  '""''•-wo'xJ.  coal  and  gas  beinir 
used.  Natural  g...  where  afail.bl^.  if 
one  of  the  most  auitable  fuels,  and  sev- 
u?  .  n"*  J1  V''"  ^''•"vince,  in  the  vicin- 
iiy  01  l-ort  Colborne,  make  use  o'  it. 

During  late  yemrs  in  manjr  of  the 
«.or«  thickly  popuUted  part,  of  America 
wood  has  become  scarce  ud  too  costly 
f",''^  '""P'^ye**  "•  •  fuel  in  limeburn- 
ins.  ThM  has  brought  about  the  more 
common  use  of  coal  and  the  death  of  Terr 
n.any  of  the  small  lime-kilns,  which  in 
•onie  sections  of  the  country  were  found 
on  a  mon  every  farm.  More  attention 
U  being  paid  to  the  losa  of  fuel  which 
took  place  in  the  older  types  of  kilns, 
and  some  of  those  recently  invented,  in 
which  coal  is  used,  are  much  more  eo  m- 
omical  of  both  fuel  and  labor. 

At    the   present    time   about   half   of 
the   operating  draw   kilns  are   burninjr 
coal.     Coal  fires   have   dot   so   long  a 
flame     as  wood,  partly     because     the 
draught  must   be  considerably  checked 
In  order   not  to  exceed  the    permissible 
maximum  temperature  in  the  kiln,  and 
partly  because  the  combustion    or  heat 
thereof  is  of  a  much  more  concentrated 
form.     These  conditions  are  adverse  to 
lime  iurning,  but  may  be  overcome  in 
part  by  a  reduction  in  the  cross-section 
o'  *n.«  f"™»<:e     at  the  fire-places.     In 
addition,  however,  a     strong     draught 
must  be  generated,  as  subsequently  ex- 
plamed,    to  overcome    the   dissociation- 
pressure  of   the   carbonic   aci.i   gas    m 
the  furnace.    To  do  this,  without  mak- 
ing too  hot  a  fire,  the  natural  draught 
of  air  IS  supplemented  by  mixing  with 
It  in  about  equal  quantities  a  portion 
of  the  inert  gases  (largely  carbonic  acid 
gas)   from  the  interior  of  the  kiln.     By 
mcnns    of  pipinp,  n  blower  and  a  gasolino 
engine,  a  portion  of  these  inert  gases  is 
drawn   off  from   the   upper   part  of  tha 
kiln,   mixed   wlA   the   required   amount 
or  air  and  forced  under  the  fires  at  the 
desired    pressure.     The  flames   are  car- 
ried to  all  parts  of  the  charge     and  a 
good   upward  draught  maintained   with- 
out overheating  the  lime. 

Different  limestones  require  different 
treatment,  both  as  to  temperature  and 
as  to  strength  of  draught,  on  account 
of  which  coal  fuel  has  at  first  frpqnent- 
iy  been  considered  inferior  to  wood 
However,  with  a  knowledge  of  the  prin- 
ciple of  burning  the  new  fuel,  and  after 
a  few  days  careful  experimenting,  there 
appears  nothing  to  hinder  making  just 
M  good  lime  wi'.h  coal  as  with  wood. 


During  the  year   1003   the   lime   kiln 
operators     in  OnUrio     numbered     190. 

000  bushels,  vaJued  at  lo'o.OOO,  of 
urn,  85  per  w-nt.  wa»  manu- 
fac  ured  by  20  of  them,  giving  to  each 
of  these  an  a  wage  productioS  of  170,- 

ators  turned  out  an  average  each  of 
only  2.600  bushels,  made  doubtless  ?n 
the  o  d  set  or  pot  kilns.  Fourteen  vears 
.go  n  1890,  tHe  Provinc  con  u?„"i"  8 
lime-burning     establishments,   and     ?he 

L'^lX'Too^' ^'^  ""•''''-' *^» 

When  limestone  is  burned  under  nro- 

^.'"t.^".'"^''".'-^  ''  "  broken  up  or  diSio 
ciated  into  Ume  and  carbon  dloxideTM 
•hown  by  the  following  equation'     * 

.t^t'<^    (liinrHtoii..)  1,,..,,  ,•.,(. 

"■me;       (•<)...  (.arlHHMlioxi'l.:,  '  •"' 

rhjs  characteristics  of  these  substances 
are^describcd  on  other  pages  of  this  r.! 

Carbon  dioxide  U  a  heavy  eas  an.l 
does  not  pas«  out  of  the  top^of^rhe  kiln 
So  *  '?hf  "«'"?  .""'»  »•'  *°"W  tS>„d  o 
h,V>,    ?",?°""  ^  o"«">  not  comiidered 

f^eoutiftlfr*^  *"  ''","^'  "'«  <'on»""ct  on 
IT  J  "^'"^  *"«''  ""at  much  of  the 
carton  dioxide  freed  from  the  firafpart 

S:  ^fX^ir'"--"  ^"  -  -'»- 
j:J'p"^ri^°L^^3'-r^.S 

red  heat  into  carbon  dioxide  and   iX 

of  limestone  enclosed  in  a  tube  and 
consequently  under  a  high  nressun.  rl 
«i*ted   deeoiposition,   ev?u  Tt  the   'leu 

ed"Jitra°'lo"/  ^r".'"'"  """'  ^"^  '^"'" 
ea  with  a  loss  of,  at  most,  1   per  cent 

It  has  also  been  shown  that  under^^eat 
pressure,  which  U  equivalent  to  a^em 

thT  n't  V'"''  *""'"«'"  ^  clecomSs 
l^Ll      '  '/  ""'  ""'*"    pressure,  lime- 

withour.f  S'"""'''.'^'^  "''""^'  "ke  pu"ty 
without  the  loss  of  carbon  dioxide   (5) 

ITie  writer  has  been  told  bv  lime- 
burners  that  they  find  the  rock  U.  b™™ 
most  re.a.-l>!y  when  it  is  moist.  HencS 
farmers  and  others  who  do  their  burn" 
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ing  wbvn  moit  coovcuient  prvlvr  to  car- 
ry uii  tbit  wurk  during  tliu  wiiitur  and 
spring,  tUe  periud«  u<  tlie  ji'ur  when  lliu 
■tuiiu  it  uiuat  higlily  lutturuU'd  unit 
water.  Au  experiuivnt  cunducled  hy 
Ua>'-Lutiui',  many  yvam  agu,  uxplainn 
tbi*  phenomenon,  of  tbe  apparently  more 
easy  buining  uf  niuiat  than  uf  diy  iluni', 
and  proves  that  it  vi  due  U>  the  (act 
that  the  moliture  volatilized  from  tUo 
•lunu  tends  tu  curry  ull  the  eurbtm  di- 
oxide evolved,  thus,  us  ulready  shown, 
prouiotln;;   the   calcining  of   the   ruck. 

01ay-i<us«ac,  in  the  experiment  U'lerud 
tu,  placed  pieces  ul  umrble  lluue.ilune; 
iu  u,  tuhe,  which  was  su  arranged  in  u 
lurnace  thul  the  tcniperulure  cuuld  ha 
easily  regulated.  Une  end  uf  the  tube 
was  cunneuted  with  an  upparalus  I'ur  thu 
evulutiuu  ut  steam  (steam  is  also,  it 
shuuld  be  nuted,  given  ull'  when  moist 
limestune  is  treated),  and  the  uppusitc 
end  with  a  euntrivance  iur  cullectiug  tho 
carbon  dioxide,  'ihe  temperature  was 
raised  su  high  at  tirst  that  the  marble 
begun  to  be  rapidly  decumpused,  when, 
by  impeding  the  draught,  it  was  re- 
duced tu  a  dark-red  heat,  so  that  all 
evulutiun  of  carbun  dioxide  ceasvil. 
When  water  vapor  was  permitted  at  this 
moment  to  pass  over  the  red-hot  lime, 
carbon  ilioxide  again  mauo  its  appear- 
ance in  considerable  quantity,  and  con- 
tinued tu  pass  off  under  these  circum- 
stances in  a  manner  entirely  dependent 
upon  the  current  of  vapor.  It  stopped 
when  the  vapor  was  cut  olf,  and  began 
again  immediately  upon  its  admission. 
Hence,  it  follows  directly  that  the  de- 
composition of  the  limestone  is  effected 
at  a  lower  temperature  by  the  agency 
of  water  vapor  (steam)  than  under  or- 
dinary circumstances.  The  same  elTuct, 
however,  may  be  prodmed  by  a  cunviit 
of  air  as  by  steam,  and  the  action  of  the 
vapor  is  coiiTiequently  only  mechanical, 
tending  to  form  an  atmospliere  arourid 
the  blocks  of  limestone,  which  ia  void 
of  carbon  dioxide,  and  is  thus  in  a  fit 
state  for  being  permeated  by  the  gas, 
as  a  vacuum  would  be.  In  the  one  case, 
the  escaping  carbon  dioxide  has  to  over- 
come the  pressure  of  that  whicli  has  al- 
ready been  evolved,  while  in  tlie  other 
this  is  entirely  obviated,  the  kiln  being 
free  from  carbon  dioxide,  or  filled  with 
a  gas  of  a  difTerent  nature  (Oi.  It  has 
also  been  shown  that  when  quicklime  is 
exposed  to  a  current  of  carbon  dioxide 
at  a  white  heat,  a  tcmiierature  at  which 
linio=tone  i^  readily  dc"i)ti:!>rt-'oJ  im^ler 
ordinary  cireiim'tances,  the  lime  absorbs 
siifTieien't  of  the  fras  to  caii-p  it  to  effer- 
vesce vifforonaly  with  acids,  and  is  no 
loncer  slaked  with  water.  In  other 
words,  the  lime  has  been  caused  to  take 

rfi)  Knnpp's  "ChPrn.  Teeh.,"  Ist  Am- 
erican  editlor.  Vol.  2,  pp.  356  and  3ST. 


up  carbuu  diuxiU*  and  tu  ajfain  bvcuui* 
Uluestone. 

'Ihe  practice  of  buining  niuist  lime- 
stone cannot,  howevei.  be  coufidered  an 
econonii.'tl  une,  as  i  I  is  cunsuined  in 
expelling  the  moistu  ■■.  Ihe  b>!st  typ« 
of  kiln  is  tliuc  in  wliieli  a  euriciit  uf  uir 
'.eplares  tljut  uf  ateuin  or  water  \a[jur. 

Carbon  dioxide  begins  to  be  given  off 
from  linii'itone  when  the  latter  reaches 
a  tempeiuture  of  7uU  degree-  I'.,  but  de- 
composition is  not  cumplei  till  1300 
or  H(K)  di'grees  are  reached.  The  more 
quiekly  linie-<tonc  is  burned  at  the 
l,iglie«t  te:iiperuturc  the  more  readily 
it  slake-.  In  burnini;.  the  temperature 
should  remain  as  constant  as  possilile. 
When  lime  is  overburned,  it  slakes  slow- 
ly nnd  'ncomplctely.  If  the  temperature, 
on  the  other  hand,  gets  too  low  the  cores 
of  the  larger  lumps  of  rock  in  the  kiln 
are  left  unburnt.  A  dense  limestone  is 
more  dinicult  to  burn  tlian  nn  ojien-tex- 
tured  one.  Limestone  containinsj  clayey 
material  is  apt  to  sinter  if  heated  to  a 
hi(.'h  tcniiK-rature.  Part  of  the  rock 
then  remains  unburned,  being  coated 
with  a  ilag-like  substance.  Moreover, 
certain  limestones  nontaining  clay  pro- 
duce hydraulic  limes  and  cements,  which 
harden  under  the  action  of  water,  as 
described  under  cement?,  and  cannot  b« 
used  as  ordinary  lime.  Limestones  con- 
taining sulphur  are  unsuited  for  the  pro- 
dnetion  of  lime,  since  the  stilphur  ox- 
idizes to  sulphate,  which  in  cotirse  of 
time  reacts  with  alkali,  and  produces  tha 
white  elTIorescence  frequently  seen  on 
liriek  wmk.  When  eoal  earryin?  sulphur 
is  nswl  as  the  fuel  in  burning;,  the  same 
results  are  brought  about. 

In  hnrnin)?  a  pure  limestone  loses 
tlienretieiilly  44  per  cent,  of  its  weight 
by  the  P'eape  of  carbon  dioxide.  There 
is  also  a  decrease  ir  vnhnne  which  is 
said  to  be  usually  10  to  IS  per  cent., 
but  ranees  from  12  to  21  per  cent.  Lime 
has  a  speiilic  irravity  of  3  00.  ,\  bushel 
weifrhs  70  pounds. 

In  the  entder  kinds  of  lime-kilns,  the 
fuel  conies  in  direct  enntiet  with  the 
stone,  the  two  materi:ils  often  beintr  in 
alternnte  layers.  Sneli  kilns  are  known 
as  the  intermittent  kind.  In  the  more 
modern,  flie  kilns.' which  are  uouiHy  cy- 
lindrieai  in  form  nnd  lined  with  iron 
plates,  instead  of  briek  as  formerly,  are 
so  nrranied  that  the  flame  only  comes 
In  contact  with  the  limestone.  The  frij 
boxes,  supplied  with  urniea.  nre  l-.uilt 
in  the  side  of  the  kiln,  some  distance 
from  the  bottom,  nnd  the  flame  burns  in- 
ward and  upward  throtisrh  the  roek.  The 
burnt  lime  is  drawn  off  from  the  bottom. 
Such  kilns  ar,>  known  as  continuous  or 
draw-kilns,  'ilurninir  the  fuel  in  contact 
with  the  stone  is  ohjeetinnahle.  owin?  to 
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th«  fact  that  Mh  bMooitt  mijMd  wiU 
th«  burned  Him  •nd  introdiMM  iapuri- 
tiM  into  it  ' 

LiiMBantatMSftwMlIb 
To  fflv*  •■>  Idn  o!  th*  cMt  of  tht  pro- 

duetioa  of  lime  wban  th«  quarrie*  ar« 
■itiutnl  near  lumber  mille,  the  follow- 
ing data  taken  from  the  report  of  Prof. 
U  W.  Bailejr  may  be  uied.  (7).  In  com- 
paring the  coat  of  production   of  lime 
at  St.  John,  N3.,  with  that  at  Rock- 
land. Mf.,  the  induNtry  at  the   latter 
place  being  favored  by  "a  duty  of  lix 
cvnta  per  100  lb*..  Including  the  weight 
of  the  barrel,  which  wa*  equal  to  13% 
eenta  a  barrel,   or  about    twenty  per 
rent,  on  the  value  an  delivered  in  Oiiif 
ed     State*     marlceta,"      Prof.      Bailey 
goei     on     to     iay,    "In    leverol    re- 
ipect*      St.     John      has     great      nat- 
ural    advantagee,     making    the     com- 
petition     more    equal,    one     of    theae 
being      the     situation      of    the    quar- 
ries and  the  fncilitles  for  shipment  (the 
quarries  at  Rockland  being  diiitnnt  two 
miles  and    a  half    from     the     kilns)  ; 
and       another,      the       cheapness       of 
fuel,    the    latter    oonnisting   largely    of 
the  refii«e  from   lumber  mills.     In   sev- 
eral   in«tanee«.   indeed,   an   at   Randolph 
and   Baker's,  the     saw-mills     and     the 
lime-kilns  are   run    by    the   same   own- 
ers, side  by  side.    The  cost  of  Rockland 
limestone,  placed  in  the  kilns,  is  twenty 
oents  a   barrel,   at  ajiainat  ten   cent"   a 
barrel   at   St.  John.     The  cost  of   kiln- 
wood   nt    Rockland    is  M  for   the  umall 
cord,  as  against  92  at  St.  John.      Oord- 
wood  burned  in  a  kiln  at  St.  John  costs 
ten  cents  for  each  barrel  of  lime,  while 
at  Rockland  it   is  fifteen  cent*.       Tho 
Rockland   people   estimate     that      their 
lime  costs,  ready  for  shipment^.  seventy- 
two  cents  per  barrel,  while  the  freiprht 
to   Boston    in   thirteen   cents     and    the 
price  eiffhty-five  cents,  leaving  no  profit. 
The  following  figures  show  the  corres- 
ponding cost  at  St.  John  : 

Cents. 

Stone  at  kiln 10 

Boring  (labour)  s 

Cordwood   10 

Barrel uy^ 

Trimming  barrel ly. 

Foreman i/. 

Repairs ^ 

Interest  on  investment  . .        % 

Duty  (to  U.  S.)    14 

Freight  (to  U.  S.)    18 

Consular  certificate % 

Total,  per  barrel  77  cents." 

(7)   O.S.C,   1897.   pp.   81.   82  M. 


These  figure*  should  tie  of  us*  U>  \nj 
Mrsoa  who  eontemplatee  starting  u  in* 
iBdurtry  in  OntM-io,  the  oonMUons  i* 
•on*  1>  alitie*  in  thl*  ProWne*  baing 
•imoit   Ui*  **me  a«  at  8t.  John. 

In  order  to  give  an  ide*  of  tb*  su* 
and  character  of  the  kilns  from  which 
tb***  r**ulu  ar*  obtained  the  follow- 
ing d**eripii'>n  of  th*  kiln*  at  Kan- 
do^h  and  Baker'f  saw  mill,  referred  to 
above,  may  be  quoted:  "There  are  her* 
two  kilns,  each  with  a  capacity  ot  120 
to  140  barral*  of  lim*  p*r  day,  and 
th*r*for*  for  tih*  nine  month*  during 
which  they  are  kept  running— March 
to  December— yielding  from  28- 
000  to  30.000  barrels  of  lime.  They 
•re  built  of  brtek,  faced  with  ston*. 
about  thirty  feet  in  height;  hopper- 
shaped  inside  for  the  upper  third  of  the 
height,  then  with  a  atraight  funnel  for 
the  nest  third  to  the  level  of  the  fire, 
and  again  widening  out  to  the  lower 
floor,  from  which  the  lime  is  drawn. 
The  limestone  is  put  in  at  the  rear  of 
the  kiln  above,  and  the  burnt  lime 
drawn  out  from  the  front  of  the  kiln 
below,  while  the  fuel  is  fe<i  in  at  the 
siile,  ai  the  height  of  a  few  feet  nbove 
the  floor,  from  which  the  burni  lim* 
is  drawn.  Tht  two  kilns  are  encloiied 
in  a  large  gravel-roofed  shed,  which  ex- 
tends to  the  edge  of  the  wharf,  «o  that 
the  lime  ia  protected  from  the  weather 
even  when  being  shipped."  (8) 

Prof.  Bailey's  interertlng  summary 
of  the  lime  industry  In  New  Brunswick 
throws  light  on  another  aubject  which 
has  been  referred  to  by  the  present 
writer  in  this  report,  vir.,  the  quality  of 
lime  produceil  from  stone  which  carries 
a  high  percentage  of  calcium  carbonate, 
and  li*tle  or  no  magnesia.  Speaking  of 
the  .St.  John  lime,  he  says:  "It  h«s  at 
all  times  been  preferred  "to  other  lime* 
for  u«e  in  the  ^faritime  Provinces,  but 
as  an  article  of  export  has  only  ac- 
quired importance  in  recent  years."  (9) 

"ITie  character  of  the  St.  John  lime- 
stones is  further  indicated  by  the  sub- 
joined analyses,  made  in  the  laboratory 
of  the  .Survey.  Previous  to  analysis 
the  specimens  were  dried  at  100  degree* 
C,  the  hygroscopic  water  thus  abstract- 
ed being  as  follows,  respectively: — No. 
1.  0.09  per  cert.,  No.  2,  0.04  per  cent., 
No.   3,   0.05  per  cent.     (10)  : 

(«1  (i  S.C.  1S!»7  p    m  \i 

(9)  Ibid.   p.   79   M. 

(10)  Ibid.  p.  81  M. 
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SUUof  oi  LliM 

I.ittip  rare  li  often  taken  In  tlie  xUk- 
ing  of  Ume.  Much  better  reiults  nre  ob- 
tainable, however,  by  following  certain 
wall-known  principle*.  Liine  when  dry 
at  ordinary  temperature  ii  iinutfecteil 
by  carbon  dioxiile,  but  when  heateit,  a* 
aho<wn  above,  take*  it  up  rea<tily.  It, 
however,  combines  with  water  witli 
avidity,  with  the  evolution  of  "o  much 
heat  tliat  aulphur  can  be  K«t  uii  ttrv  ami 
wood  has  even  been  igniteii.  Ttie  re- 
action  which  takes  places  durinjf  the 
union  of  water  and  liine— the  change 
from  quick-liiiie  to  slaked  lime— is  rep- 
ri'KtMitiMl      bv    the    following    c<iuiition: 

CuO  li.O  <H         oil    I.       Til.' 

higher  the  percentai;e  of  oxide  of  i-il- 
ciiim  (CnO)  contained  in  lime  the  more 
he  :  Is  given  off  and  the  slaking  in  cor- 
rea|jondingly  more  raplil.  Such  limes 
are  oi'led  'fat  limes,  probably  on  oo- 
count  of  the  resemblance  of  the  white, 
panty  maw  produced  to  fat.  Fat  limes 
slake  in  the  air  by  absoi-ption  of  water 
repor.  Hence  they  should  be  protected 
from  the  atmosphere  as  much  a*  possi- 
ble. That  slaked  lime  when  so  protect- 
ed will  keep  indefinitely  Is  shown  from 
the  statement  that  "in  removing  the 
ruins  of  the  coatle  of  I^ndsberg  in 
order  to  lay  the  foundations  for  a  new 
building,  it  is  stated  by  Jahn.  that  a 
Ume  pit  of  considerable  dimensions  waa 
found  in  one  of  the  vaults,  'llie  surface 
of  this  masa  of  lime  was  carbonated  to 
the  depth  of  a  few  inches,  but  all  be- 
low that  was  in  the  state  of  freshly- 
slaked  lime,  only  somewhat  more  dry. 
This  Ume,  whidi  was  certainly  mor« 
than  300  years  old,  and  valued  at  sev- 
eral hundred  florins,  was  consequently 
used  in  constructing  new  bulMings."  i  II  i 

Limes  carrying  smaller  percentages  of 
oxide   of  calcium  are  called   lean   limes. 

The  temperature  of  sisktng  shduU!  be 
attended  to,  as  it  influences  the  quality 
of  the  lime.  When  no  more  water  is 
added  to  the  lime  than  it  oan  absorb, 
it  does  not  form  a  soft,  but  a  sandy 
powder,  and  is  said  to  tzn  been  ren- 
dered poor  by  slaking. 

(11)  Knapp'a  "Chem.  Tech." 
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lime  ii  divided  by  the  trade  into  two 
iiitin  I'lasses,  white  lime  ai.j  gray  lime. 
Besides  tb*  color,  the  other  distinguish- 
ing points  are  the  slaking  and  settling 
qualltieii,  iionif  Umes  acting  more  quickly 
in  these  respects  than  otheis,  and  also 
making  a  stronger     set.     As  a  general 
rule  gray   lime  is  employed  for   found- 
lion  mortars  where  tlK-  '•i>lor  is  imr' 
terial.  and  white  limi-  (or  dicing,  iii 
ior  plautering,  white  mortars,  etc.     i 
l.nilding     it      i«     customary     to     pl» 
the     lime     in  slaking  tubs,  or     in  ft 
boxes    constructed    of    boards,     ond 
pour  as  much  water  into  them  b' 
nearly  cover  the  lime.     If  lime  in  viij. 
.ncd  with  wntir  in  th»  diirk  it  prc«e«ta^=. 
lively,  luminous  ajupearanca. 

Marble 

In  the  trade  the  term  marl»l*  < 
sometimes  looselv  ii-<'d.  being  ii|.,ilie<l  lo 
\-ariouH  ro»k».  I'roperly.  it  shi'iii'l  tM 
restricted  to  a  variety  of  liii'-^ton* 
which  is  capable  of  taking  a  gooa  ]>o<- 
ish  and  is  suitable  for  use  as  a  4e<-nrU- 
ive  material.  These  varieties  sr-  p.t 
ally  what  are  properly  called  cr>^-jilll«# 
liinpsti>nr«.  Certain  kincU  '  ther 
limestones,     especially     '•"m.-  .iifer 

ous  examples,  also  make  hai  le  de^ 

orotive  materials. 

Marbles  are  variously  colore  ..  Some 
of  the  most  highly  prized  are  mottled. 
Marbles  which  contain  intermixed  eer- 
pentine.  such,  for  example,  as  that 
found  near  Charleston  lake,  in  LeetU 
county,  have  a  handsome  appearance 
when  polished. 

In  Ontario  very  little  use  has  been 
made  of  the  crystalline  limestones 
which  are  adapte<i"  to  decorative  and 
monumental  purposes.  At  the  present 
time,  so  far  as  the  writer  knows,  only 
two  quarries  are  worked,  and  in  only 
a  small  way,  fnr  marble.  A  local  manu- 
facturer at  Renlreiw  uses  a  immll 
amount  of  the  white  crystalline  lime- 
stone from  the  quarry  in  the  town  for 
monuments.  A  small  amount  of  pure 
white  marble  is  also  quarried  about 
four  miles  from  Haley  station,  w«»t  of 
Renfrew.  This  material  has  been  used 
in  some  of    the  recently-erected  public 
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bulMin»<  ftt  Nault     8t».  Marii-    •»<!  in 
•omblnatlon  with  brick  glv,,  th«  bulW- 

Th.  dttkgny  mottl.d     m.rbl.     whteb 
WM  form.rlr  work»d  at  Arnprior  )•  r.. 

th«  qu»rrle»  whirh  wo.e  op,  .mI  nt>r 
M.doc  .„d  BrW„^at.r.  ll,,  q,„m„ 
•t  the  latti-r  pln.o  have  recently  been 
made  more  ««»«ll,|.  hy  the  bulMln«  of 
the  Bay  of  gtilnta  railway  northward 
from  Tweed.  Heferetice  to  marblei  will 
ba  found  u-..ler  the  heading*  devoted  to 
countioi  and  diatrictn-  Frontonac.  Ha» 

ilDv"'  t.  Ifl"*'  '*'«""»■  Thunder 
»"> .  It  will  bo  iMii  that  th*  ProriaM 
poumwra ,  coniiidrrahl..  vari.tv  in  iii»r. 

t.lo  reaourcw  wbieli  are  an  vrt  |.t,,,ti. 

<»lly  nndfveloptd 
The  marble  uiie<l  In  thia  country  near- 

the  United  stnte,.  Although  ,ve  have 
nat  ve  varletle.  that  are  a.  ^ood.  trad. 
pr«Ju<llce.  favor  the  imports!  article. 
Many  of     the  cheaper     kind4  of  tomb- 

!i?",'"  .f".  r"**  °'  Vermont  itone- 
ehleSy  the  "Vennont  blue"_but  marble 
to  alao  Imported  from  Oaorela,  Tennei- 
Me  and  other  Statea. 

FV)r  Interior  dfry^rr.tlon.  auch  ai 
walnicottlng.  lmlt<  lion  marble  haa  re- 
placed the  natural  material  t-  a  con- 
siderable extent 


Mortar 

h.TIl''  1'  """  '"  """•««>■  "ppeara  to 
h«»e  Ifnown  in  pre-hietoric  time*. 

and  little  more  l»  known,  by  many  uier., 
of  the  character  of  lime  to-dav  than 
was  known  gome  centuries  airo.  The 
morn?   ■'  *5r  '■""  »"'»  the  mixing  of 

CcJud;  :iy." '""  '•"'«»  -  '»  • 

The  effects  produced  by  the 
presence  of  n,,-,cn„la  i„  '  „mck- 
lune  arc  not  «*1|  „n,lcrstno,l.  l.ml 
stonP,  cnrryin,.  „||  por.onfaces  of 
«nnl""VT;.'  "'"'-"""i'-m  <-.-.rbonates.from 
none    of     he    Litter     to    the  percentnJe 

^1  It  a"'frn"  T,  '""^  "■'""  "  'heoret^ 
Uml  Af"  f"'"""*"'  »'•''  burned  for 
lime.     yU'T,   who  have  always   is.ed   the 

ih.T-''"  ''""""""'■•  '"'  Mampler  say 
rort  !"  ","''r  *"  '"•'''''  'f'^"''  »'"•  tSI 
rfm»  T""    ''^    ">^<sne,ian.    while     other 

?n  r.„,'""  \'"'  T'*"'  '•'"'"'  that  2.5  or 
30   per    cent,    of    m.airnesia    renders    thr 

VZ"!u  ";"*.  *?'    '"''""'^-   notwrth"ard 

used  for  years  in  some  localities       Thi. 

nes'r^reod:  r'"""^-  T"-"''"C<-^  "r  ma^ 
nesia— needs  investiention.  Theoretical- 
\l  It  would  appear  (hat  those  lime.tono, 
that  carry  the  hi^he.t  peroenta^Tof  cat 

tt^burnin::''';"'*  ""  """  '""«*  »Uitab!e 
tor  burnintr.  but  practically  the  presence 


of  magntshi  In  lln  used  for  ordinary 
nurp.„.e,  ..em.  to     .  of  no  impo"tanc.. 

wh«r.r™l'  i''""^'';  •'""•  •'lv«nta«e. 
nnlsh  to  tha  surface  before  the  plaster 
L'm*!!".*-  "  "I""'''  •'"'  •••">  that  iVml 
ruhnuit  ':"''»"""J'  '■•"  from  majn.  ta! 

i»rlal,  needs  more  careful  ilakinn  'han 
-loes  mairnesian  lime.      |  ,,„  told  that  In 

Zd  ■:"„?♦;:'/;""'•?  thisVct  iV  e'coi" 

nl»ed.  and  that  l,me  I.  sometime,  slaked 
In  underjrrnund  pit.  for  several  month. 
Z,^  '-^L^*?^;  ^^'"'  "••^'    This  p... 

Mm^J  .1.  ;''"■  \1  '"'Porfect  slakinff. 
name  y,  the  formatl„n  of  amall  pit.  in 
the  planter  after  it  ha.  Iiardened  These 
are    apnarentir   caused    by    the   irradiial 

was  laid  on  the  wall. 

ahlnM  "-'7  """!  .'"  ""''•"»  'he  lima 
•hoiild  not  contain  on  appreciable 
•mount  of  .olubl.  .alt.,,,  these  may  ef 

i^;i';""n'\*  T  """  '»""  "  »hite^ de- 
posit on  brick  or  .ton*  work.  thu. 
marrinir  Its  appearance.  .Sulphur,  oxl- 
effe'ct.  '  ""'P'"*'-  *"■'"«•  »»>out  the  same 
After   slaklnp.   sand    I.   added    to    the 

n^-.  I.  .'  '","•'  pr'vent.  .hrlnkaire,  and 
necessitates    less    lime   heinf,   used        In 

J""""  "f  fi-":  'ho  -Inked   lime  ch«nw3 

mo,?,:'^,"'**  ^Z  *•■•.  "^sorption  of  earlSn 

chanjre  of  th*  hydrate  to  carbonate  may 
take  years.  ' 

In   .lakinp-  very   fat  lime   it   is   stated 

in"'  fr,"*  -I'  ^■"''"""  "'  water  to 
one  of  lime  should  be  taken.  Maine., 
mn  lm,e,  require  |„s.  if  an  exees,  of 
erert  .n/';^''  »,''? /^"'P-r-'ture  I,  low- 
r.!,U!  1  !u\  ".'"'''"f  ''  incomplete.  Tt 
IS  claimed  that  from  1.2.5  to  2  volumes  of 
|.and  snould  br  u-ed    to  1  of  pa  te   ^I 

"LlTr.       1^    '''?'   "    P'"""'-   mortar 
rn.ir  (  ..c^   not   crnck. 

r,^'n'til!i;;  -trnetur.>,  of  the  anrfent 
f.jryptians.  as  in  the  Oreat  Pyramid 
mortar  wn.  freely  employed    h„t"lt  "«: 

•ime"  ;'"""!  '""""y  "'  "Olphare  of 
PWn-  •  "P";'""'?  '"'^''■n  from  an  anoicnt 
wMch  T."  ''■■'^?''"-  *'•'  '">»•<'«'  stone  oi 
wlieh  was  a  few  years  niro  tlve  feet 
helow  the  level  of  the  ground,  was  quite 
.imi  ar  to  that  fo.md  in  ,on,e  of^  he 
eptle,  in  Kurope.  and  w„  ifke  a  U.; 

mL"  a  "■"'■'':.  "  '^■^  """«'■  "f  biirnt 
Tt  wn  "  -ond.  coarse  sand  and  eravol. 
IL  K  "  rT;"*"  '■''*'""•  than  a  mortar 
ated  Aneiept  rjreek  mortars  from  min. 
tn  ver^  "''=^^*""-'""'d  of  Athens  are 
in  very  perfct  condition.  They  contain 
no  eravel.     Mortars  from    Aiined  build 
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Ingi  in  lUrculantum,  •nd  from  Rnmt  aiKl 
tti  vu'init;-,  apprar  to  tiav«  b*«n  iit«J« 
(rnm  burnt  lliii»  ami  puxulana,  or  vol- 
niiiia  Mb."  (II). 

"Comninn  mortar  li  nmili>  with  tat 
Urn*,  and  •!•■■,  (harp  <andt  In  th«  pro- 
pill  tiont,  iDiiall/j  »l  I  to  i  itj  volitm*." 
03). 


•ton*  lM»Ioni(*  .1  Ml*  Maifara  (urmatloa, 
and  ad'orilinf  to  Mr.  Hjo>t«ilt  nrthi-  I.»Iik 
.Siip«rli>r  Piiwvr  Company,  p<t«««w>«t  th» 
riinipovitUin  i;lv<in  bvluw.  Annl/iM  ol 
•itlivr  limi'«t<>nc«  u>ril  at  Kuiift  8t«. 
Marl*,  Out.,  were  bUd  kiixlly  fiirnUhed 
liy  Mr.  ^jcntivli.  Tlifw  arc 'from  quar- 
ries in  Mli'lii|{:iii.  at  IVtixkcy  .mil  Trout 
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Minor  Uics 

Llniaiton*  In  •  aUtt  of  Int  dWUIon 
may  b*  u««d  for  poliahinK  tha  aurfacea 
of  marbla  and  other  materiala  not  poi- 
uaaing  Ttry  graat  hardnaaa. 

In  tha  manufacture  of  potaisium 
dlchromate  from  chroma  ore,  lime,  ai 
free  ai  ponaible  from  aitica  and  mag- 
neila,  la  uied  along  with  alkaline  lalti. 

In  tha  manufacturs  of  pottery,  lime  l> 
u»cd  in  the  body  of  the  ware  and  also 
n»  a  eonatitiient  of  the  glaze. 

On  account  of  It*  diainfectant  and 
nntlaeptic  properiiea,  lime  li  employpd 
in   preaerving  egga,  etc. 

Lime-water  nnd  other  compoundi  of 
lime  are  in  frequent  use  a»  c-liemicnl 
rengenta. 

Lime  pliiy^  nn  important  part  in 
the  nmniifncture  of  soap.  It  ia  used  to 
'  'im  ciiiutic  soilft  nnd  potash  from  car- 
mte  of  aoda  nnil  the  pearl  a<ih  of 
eoiiimeroe,  re»peethply.  It  U  also  mfil 
in  the  aaponifiention  of  tallow  and  fn 
otker  way*. 

In  aoda  manufacture,  by  the  I.elilanc 
proeeai,  limestone  is  used  to  chnnjjc  the 
siilphote  of  soda  into  caustic  soda. 

In  tanninir.  lime  is  employed  to  re- 
moTe  the  hair  from  the  akina. 

Lime  is  iiUo  used  to  free  the  rags  used 
in  jiaiier  manufacture  from  dirt,  and  to 
deconipu.-^e   glutinous   substances. 

Puip  and  Paper  Making; 

In  the  manufacture  of  sulphit,->  pulp 
a  lime  n*  jtieh  in  mncrnes'ii  as  is  obtain- 
able is  preferred,  although  other  lime- 
stones have  bten  employed.  The  lime- 
stone of  Cockburn  Island,  in  Georgian 
Bay,  is  lued  at  .^•ult  St>.  Marie.    This 

(12'»    Thurston,    Materials    of   Engineer- 
ing. Part  I.,  pp.  20-21. 
(IS)   Ibid.,   p.   22. 


L.ike  ami  truiii  Urummond  lalandi 

lAilomite  (Drummond  I.) 
I'ereent. 

.xilica 4.33 

him  i>ero\i>le  and  Alumina.     4.14 

Call-.  Carbonate ■'il.18 

.Mag.  "         39.38 

I'hosphorua .224 

Sulphur 023 

Silicate  Brick 

Sand  and  lime  are  fuKcd  or  partly 
fiiMed  togi'tlur  in  tin'  iiiuiiiiliictini'  of 
•  ilicate  bricks. 

Smelting;  Ores 

t)r;e  of  the  most  common  and  import- 
iint  uses  of  limestone  is  as  a  llux  in  the 
sineltinu  of  iron,  lend,  and  other  metals. 
The  action  of  the  lime  reduces  the  me- 
tals, nnd  (lie  iiii|iiii  ities  in  'lie  ores, 
such  ns  .silica,  iire  cirried  oil  in  tlie 
slag. 

Limestones  earryin;;  a  high  percentage 
iif  ealeiiim  earlmiiate  are  prefeireil  fur 
use  ns  a  llux,  Init  as  the  analyses  of 
limestones  used  at  Hamilton.  Midland 
and  Deseronto  show,  Ontario  blast  fur- 
nace* do  not  all  use  .such  stone.  Rock 
liiu'h  in  magnesia  is  often  employed  on 
arrount  of  the  greater  cost,  in  some  lo- 
<alitif<,  of  the  varieties  higher  in  lime. 
.  The  percentage  of  phosphoru-i  ati'l  siil- 
]ihur  in  limestone  used  for  blast  fur- 
nace work  lias  aNo  to  be  considered. 

Crystalline  limestone  from  the  town 
of  Renfrew  has  been  used  in  the  smelt- 
ing and  refining  operations  at  Sudbury. 

The  following  interesting  note  on  the 
stone  used  at  the  Hamilton  Steel  t  Iron 
Ciimpany's  plants  has  l>een  furnished  me 
by  Mr.  C.  B.  Fo.  M.A.,  chemist  and 
nictallurgist  to  the  company! 
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The  stone  we  have  been  u^ing  in  our 
blast  furnace  for  several  yeors  is  a 
dolomite,  which  is  obtained  from  the 
mountain  about  five  miles  south  of  the 
city.  An  average  analysis  of  this  stone, 
for  a  considerable  period,  is: 

Per  cent. 

Silica 75 

Alumina  and  ferric  oxide....     I.UU 

iMae 30.554 

-Magnesia 20.18 

Phosphorus y^l 

Sulphur .050 

"In  our  steel  works  we  use  calcium 
carbonate  for  desulphurizing  and  remov- 
ing the  phosphorus  from  the  steel  in  the 
open  hearth  process.  This  has  an  aver- 
age  analysis   as  follows: 

Per  cent. 

Silica 2.00 

Alumina  and  ferric  oxide  ...     1 .  lu 

i-ime 51.00 

Magnesia no 

Phosphorus 015 

Sulphur 05 

"  ITiis  calcite  stone  comes  from  the 
vicinity  of  Port  Colborne,  on  Lake  Kiie, 
the  nearest  point  to  Hamilton  at  which 
calcite  stone  is  found,  all  the  limestone 
ot  our  mountain  being  dolomite,  with 
silica  running  from  one-quarter  of  one 
per  cent,  up  to  six  or  eight.  If  the  ailica 
runs  above  three  per  cent,  it  hardly  pays 
to  use  it  here. 

'•  It  is  generally  conceded  by  blast  fur- 
nace men  that  ilnlomite  stone  takes  more 
fuel  than  calii'.  when  iHi'd  in  a  lilast 
furnacf,  and  calcite  is  generally  supposed 
to  be  more  efficient  in  the  removal  of 
sulphur.  When  smelting  lean  orea  re- 
quiring a  large  amount  of  flux  (i.e., 
where  the  proportion  of  ore  to  stone  is 
low(>r  than  3  to  1),  the  slag  is  liable  to 
be  dark  and  spongy,  and  difficult  to  han- 
dle when  dolomite  is  used.  On  the  other 
hand,  it  is  claimed  for  dolomite  that  it 
prevents  sticking  and  hanging  in  a  fur- 
nace, and  causes  the  stock  to  descend 
more  easily. 

"We  have  had  samples  of  stone  from 
a  qnarry  at  St.  .Mary's,  which  shows  the 
stone  there  to  be  a  calcite  of  about  the 
same  purity  a.s  that  from  Port  (\)lborne. 
I  suppose  you  have  often  seen  this  Port 
Coll)orne  stone,  as  it  contains  a  great 
amount  of  the  fossil  coral  Columnaria 
nlvpolata,  and  these  parts  of  the  stone 
are  usually  highly  impregnated  with 
oil." 

Analyses  of  the  stone  used  in  the  blast 
furnaces  at  Midlpnd  and  Deseronto  will 
be  found  in  the  b»ctions  devoted  to 
Simeoe  and  Addington  counties  respect- 
ively. The  Port  Colborne  and  St.  Mary's 


limestones  are  described  under  the  head- 
ing of  Wclland  and  Perth  counties  re- 
spectivel.v.  The  stone  which  Mr.  Fox 
says  is  used  in  the  Hamilton  blast  fur- 
nace is  quarried  in   Wentworth   county. 

Soda  Manufacture 

At  the  works  of  the  Canadian  Electro- 
chemical Company,  Sault  Ste.  Marie, 
caustic  soda  and  bleaching  powder  have 
been  produced  during  the  last  two  years. 
The  raw  materials  used  are  lime  and 
common  salt. 

Whiting  and  Whitewash 

Pure  chalk  is  the  material  most  com- 
monly used  for  whiting,  but  certain  var- 
ieties of  marl  have  been  substituted. 

Lime,  mixed  with  water  to  the  proper 
consistenc.v,  plays  the  part  of  paint  in 
white-washing.  It  tends  to  preserve 
wood  and  acts  as  a  disinfectant. 


Cemetiis 

Cement  materials,  or  those  sub- 
stances w*icch,  unldke  ordinary  lime,  are 
used  in  forming  mortars  tliat  harden 
under  water,  fall  naturally  into  three 
classes: — (1)  Hydraulic  lime.  (2)  hy- 
draulic or  natural  rock  cement,  (.'t) 
Portland  cement,  'lo  these  can  be  add- 
ed pozzuolana,  a  name  which  is  used 
for  mixtures  of  ground  blast  furnace 
slag  and  slaked  lime.  Ihe  name  poz- 
zuoLina  was  originally  applied  to  a 
tufaceous  rock  in  Italy. 

Hydraulic  properties  increase  in 
quicklime  with  the  increase  in  the  per- 
centage of  the  clayey  constituents. 
When  these  reach  8  or  10  per  cent, 
hyt'i-aulicity  begins  to  be  developed.  If 
18  or  20  per  cent,  of  these  aluminous 
impurities  are  present  the  product, 
after  burning,  has  to  be  ground  tine 
before   it   will   set. 

AH  these  cements  owe  their  hydrau- 
licity  to  the  formation,  while  burning, 
of  silicates  and  aluminates  of  lime  and 
magnesia,  whjch.  together  with  caicie- 
h.vdrate.  gradually  crystallize  and  hard- 
en   w^en  ex,posed  to  water. 

H.vdraulic  limes  are  made  hy  burning 
limesitones  which  contain  about  20  per 
cent,  of  impurities,  chietly  aluminium 
silicate.  Fat  limes  are  rendered  hy- 
draulic by  the  addition,  as  st.'ited  above, 
of  certain  rocks  as  pozzuolana  and 
strass.  or  slag,  burned  clay  and  other 
materials,  which  contain  silica  and 
alumina  in  the  proper  state  of  com- 
bination. 
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Natural  Rock  Ceirent 

Certain  arjnllacpous  limertonps  when 
hurnod  possess  the  property  of  harden- 
ing under  water,  and  arc  linown  as 
h^raulic  limestones.  One  of  the  chief 
localities  in  the  United  States  wliere 
suoh  limestones  occur  is  Ro'^cndale.  >i. 
Y.  Natural  rock  cement  has  l)ecn  pro- 
duced in  larjie  quantities  here,  .tnd 
cements  of  this  class  are  commonly 
known  as  Kosendale. 

In  Ontario  llmeatonea  suitable  for  the 
production  of  natural  rock  cement  are 
known  to  occur  in  several  locnlitios. 
The  rock  has  been  worked  for  many 
yearh  at  Thorold  and  at  Nepean. 

"In  the  Chazy  formation,  a  bed  of 
grey  argillaceous  magnesian  limestone 
occurs  a  few  feet  above  a  blackish- 
brown  band,  which  is  marked  by  tlie 
shells  of  Lciperditia.  This  magnesian 
layer,  which  weat'.iers  of  a  yellowish 
color,  has  a  conphoidal  fracture,  and 
holds  small  geodes  of  oaJc-spar,  may  be 
traced  by  its  mineral  characters,  and  by 
the  underlying  fossiliferous  bed,  from 
HawWsbury  as  far  westward  as  Allu- 
mctte  Island.  At  Nepean,  on  the  shore 
of  the  Ottawa,  it  has  a  thickness  of  6 
feet,  and  has  for  many  years  been  quar 
ried  for  the  nKinufaotiire  of  a  hydraulic 

cement A  specimen  of  the  cement 

(produced  from  the  rock  at  this  place), 
gave  to  Delesse.  lime  .W.TO.  magnesia 
O.-IS.  soluble  alumina  and  oxide  of  iron 
10.74.  insoluble  argillaceous  residue 
:{().!IS  ;  KKXIU.       ll       is      prohiiMr 

that  this  bed  may  yield  a  similar 
cement  in  other  parts  of  its  di^t.ibu- 
tiim.  .  .  In  the  township  of  liougborough, 
on  the  Ist  lot  of  the  18th  range,  are 
beds  which  resemble  that  of  the  Clii  zy 
just  described,  and  have  been  found  to 
yield  a  hydraulic  lime.  A  similar  bed. 
3  feet  in  thickness,  occurs  in  the  ditch 
around    the   fort    at    Kingston,   and    has 

been  used  ni  a  cement 

"In  the  Niagara  formation  near  Thor- 
old. a  band  of  dark  grey  .argillaceous 
limestone.  8  feet  in  thickness,  yields  an 
excellent  cement.  It.s  color  after  cal.-in- 
ation  is  yellow.  A  .specimen  examined 
by  Delesse  contained  3.37  per  cent,  of 
moisture,  without  any  carbonic  acid. 
It«  farther  analysis  gave  lime  5:!. .5.'). 
miignesia  2.20.  silica  20.88.  alumina  and 
oxyd    of  iron    12.70.  sulphate     of    lime. 


I. .58  :  O".!!!.       This      cement       wan 

found  to  set  in  10  to  15  minutes,  witb 
disengagement  of  beat,  A  portion  plac- 
ed in  water  10  minutes  after  mixing 
became  as  solid  a.s  another  portion 
which  had  set  in  the  air,  and  was  only 

immersed  at  the  end  of  two  hours 

'I'liLs  cement  has  been  largely  used  in 
the  construction  of  many  public  works, 
and  was  employed  in  building  the  piers 

of  the  Victoria  bridge This  layer  of 

water  lime  does  not  appear  to  be  con- 
tinuous throughout  the  .Niagara  forma- 
tion. M  Liniehousp,  in  Ksquesing, 
there  is  a  band  of  0  feet,  which  ia 
wrought  to  a  considerable  extent,  and 
yields  a  good  hydraulic  lime.  At  Kock- 
wood  also  iv  band  of  limestone  three  and 
a  half  feet  thick,  associated  with  a 
layer  of  chert,  is  said  to  yield  a  water- 
lime.  The  last  two  localities  are  in  the 
Niagara  formation,  but  are  not  sup- 
posed to  be  the  equivalents  of  the  'i'hor- 
old  stone."  (14) 

The  Onondaga  formation  contains 
beds  of  argillaceous  dolomites,  associat- 
ed with  the  gypsum  deposits,  which 
yield  a  hydraulic  cement.  ".Analyses  of 
this  dolomite  from  Oneida  and  Tans  are 
given  below.  The  calcined  rock  from 
Oneida  gave  to  Delesse.  lime  36.!ia, 
iiiamii'sia  -•>  74.  cl.iv  :iii  :!:>  : 
100.00.  it  heats  very  sligiitly  when 
mixe<l  with  water,  and  yielils  a  cement 
of  good  quality.  The  calcined  n.aterial 
from  Paris  contained  lime  .■>3.S2,  mag- 
nesia 3.">.n3,  clay  10.25.  A  specimen 
from  this  fornisition.  on  the  14th  lot  of 
the  2nd  range  nf  Brantford,  yielded  a 
cement  which  hardened  under  water  in 
the  course  of  live  minutes.  Similar 
b'-ds  are  found  at  Point  Douglas  on 
Lake  Huron;  ami  it  is  pnihaWe  that 
the  ;iiatpria!s  fit  for  the  manufacture  o' 
water-cement  may  be  foiinil  almnv. 
everywhere  alont'  the  oiit(-r<iii  "f  the 
flniiiul.i'.'a   formation."    (l.'i) 

The  inanufacture  of  natural  rock 
cement  at  -Napanee  Mills  is  referred  to 
in  later  fKiges.  under  the  s<"Ction  de- 
votcil  to  .Vddington  oounty. 

.Analyses  of  limestones  used  in  the 
manufacture  of  natural  rock  cement 
in  Ontario  and  at  a  few  important 
foreign  localities  are  given  in  the  fol- 
lowing table  : 


ilti    ns.c.    isi;.-!,    i> 
il.->    Ibid,    p,   sn-. 
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1.  Nepean.  8.  Uneida.  3.  Parit,  4. 
John  Brown's  quarry,  ThorolU.  5.  Alex. 
Manning's  quarry,  Thorold.  0.  Ko«- 
endale,  N.Y.  7.  Akron,  «.V.  8.  AUl- 
waukee,  Wis.    9.  Ooplay,  I'enn. 

The  quarries  from  which  the  rock 
used  in  the  manufnoture  of  natural  rock 
cement  is  nbtained  at  Thorold,  Queens- 
ton,  and  Linietiouse  are  described  on 
pages  108-109  of  the  First  Keport  of 
thU  Bureau. 

It  will  be  seen  that  the  limestones 
from  which  natural  ruck  cencnts  are 
made  are  variable  in  composition..  Un- 
like Portlaad  cement,  many  of  these  ce- 
ments, practically  90  per  cent,  in  Am- 
erica, carry  a  comparatively  high  pro- 
portion of  magnesia.  Those  containing 
little  or  no  magnesia,  if  the  percentage 
of  argillaceous  material  be  right,  set  more 
quickly,  and  are  said  to  be  the  stronger 
cements.  Such  calcareous  cements,  in 
Europe,  are  known  as  Koman   cements. 

The  kilns  used  in  burning  natural  rock 
cement  are  similar  to  those  used  in 
burnmg  ordinary  lime.  Care  must  be 
taken  not  to  heat  the  cement  to  too 
high  a  temperature  and  thus  bring  about 
sintering.  After  burning  the  material 
is  ground  to  a  tine  powder  and  sifted. 

'■  The  natural  rock  cement  industry 
has  been  materially  interfered  with  dur- 
ing late  years  by  Portland  cement. 
When  the  demand  (for  Portland  ce- 
rient)  is  completely  supplied  by  Ameri- 
can manufacturers,  we  shall  have  works 
in  this  country  producing  2,000  barrels 
per  day  more  than  in  Germany,  and  the 
same  result  will  be  reached  here  as  in 
Germany,  namely,  the  complete  replace- 
ment of  the  common  natural  cement 
rock  cements  by  artificial  Portland."  (16) 

Portland  Cement 

A  very  rapid  growth  has  been  wit- 
nessed 111  tlie  Portland  cement  industry 
in  Xortli  America  during  the  last  15 
years.  Jiulrfing  from  the  prices  at  which 
cement  is  beinj;  sold  at  tlip  [)rpsent  time, 
and  from  tlic  p:oneral  state  of  the  indus- 
try, the  output  on  this  continent  about 
equals  the  eonsumptiun.  A  few  years 
ago  prejudices  existed  asrainst  the  use 
of  domestic  cement,  and  much  of  the 
supply  was  obtained  from  Europe.  It 
lias  now  l)ep'i  thoroughly  proved  that 
Amer'  n  cements  are  not  inferior  to 
any  the  brands  produced  abroad.  In 
some  respects  the  industry  has  reached 
a  iMcrlipr  state  of  development  on  this 
continent  than   elsewhere. 

Portland  cement  was  invented  in  Eng- 
'arid.  iccfivin?  its  name  from  its  sup- 
posed resemblance  to  Portland  stone. 
Tn  general,  this  cement  acts  like  ordinary 
natural    rock    cement,    but    bein?   of   a 

''"'  S.  B.  Newberry,  Brlckbullder,  18D7, 
p.    108, 


more  definite  chemical  composition,  it 
poueueo  superior  phyiioal  properties,  and 
IS  used  for  all  the  more  important  struc- 
tural purposes.  In  Germany,  as  already 
stated,  natural  cement  has  practically 
been  entirely  replaced  by  Portland. 

Portland  cement  is  made  from  a  mix- 
ture of  clay  and  carbonate  of  lime.  In 
this  Province  all  the  plants  which  have 
been    in    operation    up    to    the   present 
time  use  marl  as  their  source  of  carbon- 
ate    of     lime.       It    is     claimed     that 
a     saving     in      the     cost  of  manufac- 
ture can  be  made   by  substituting  solid 
limestone   for   marl,  as   is  done   in   the 
great   majority   of     the  plants   in  .New 
iork    State   and   elsewhere.     It   should 
be  remembered,  however,  that  many  of 
these    limestone    are    argillaceous,     and 
thus  do  not  require  the  addition  of  clay 
to  the  cement  mixture,  a  small  percent- 
age   of   pure   limestone   being   added   to 
bring  the  mixture  up  to  the  right  chenu- 
cal  composition.  One  or  two  plants  which 
are   to   use   limestone   in   place   of  marl 
»ie   under    construction    in   Ontario,   as 
s   also    the    plant    at    Hull,    t^ue.     The 
;ime3tone   to   be   used   by   these  plants 
belongs  to  the  Trenton  group  and  is  not 
argillaceous. 

In  Kurope,  where  the  cement  industry 
has  reached  great  proportions,  chalk 
of  suitable  chemical  composition  is  found 
in  many  places.  By  using  it  the  cost  of 
manufacture  should  be  less  than  if  either 
marl  or  limestone  is  employed. 

Magnesia,  in  proportion  above  say 
4  per  cent,  in  the  manufactured  material, 
is  carefully  avoided  in  the  production 
of  cement.  .Mthough  much  attention 
lias  been  paid  to  the  subject,  compara- 
tively little  is  yet  known  as  to  the  ex- 
act effects  which  magnesia  has  on  ce- 
ment. 

The   reader   who   desires   details   con- 
cerning  the    methods   of    manufacturing 
and    character    of    Portland    cement,    as 
well  as  the  means  employed  to  test  its 
quality,     is    referred     to    the    numerous 
t!      ii-rs  on  the  subject  which  have  been 
p'.u,.     (d  during  late  years.    It  will  suf- 
fice to  state  here  that  in  the  older  pro- 
cesses of  manufacture  the  materials  were 
usually  (hied,  ground  together,  and  then 
moistened     and   moulded     into     bricks. 
These  bricks  were  then  calcined  or  burn- 
ed  to   clinker,  after     which   they   were 
ground   to  a  fine   powder,  which   repre- 
sents  the   cement    as   it   comes  into   the 
market.      Of  late  years  the  rotary  kiln 
has  replaced  the  older  form.      The  ma- 
terials, after  being  suitably  ground  and 
mixed,  pass  into  a  large  inclined  revolv- 
ins  tube.    The  material  entering  at  the 
upper  end  are  subjected  to  a   tempera- 
ture high  enough  to  produce  clinker  be- 
fore,  in   their  gradual   passage   throu<'h 
the  tube,  they  emerge  at  the  lower  end. 
This  clinker  is  then  ground   to  a  fins 
powder. 
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In  the  Twtllth  Rfport  of  tht  Uurtnti 
ol  MinM  »  abort  •ceount  u(  th« 
lenieiit  plant*  which  war*  In  o|ii;r»tiun 
ill  the  I'luvmc*  in  IINM  U  given.  Ihu 
foUowlog  axtracU  ara  Uk«n  from  it : 

Cement  Making  In  OnUrio. 

"Ihu  uiuuuiucturu  u(  rurtland  cemant 
in  Uutanu  hud  its  uii){iu  »l  JUailtiaiik 
iu  Iht)  uuuotjr  u(  liiutiuga  auii  ut  6lml- 
low  lttk«  in  the  county  ol  Uity,  at 
nearly  thu  nuiiiu  time  abuul  twi-'Ue 
^aurs  ago.  'Ihv  piv«vul  cvutrv  uf  tlio 
indiutry  U  in  the  county  of  limy,  where 
•is  out  u(  the  nine  producing  plauU  am 
aituoited,  A  brief  detcriptiun  of  thv-tu 
and  the  other  fuctoriea  iu  the  Pruviuit', 
and  aouie  account  of  the  ne\t  entabtiith' 
menta  which  appear  likiiy  to  be  maun 
facturint;  cement  ahortly,  may  be  found 
of  interval. 

'"i'ba  worka  of  the  Uanover  I'ortlund 
Cement  Cuuipuuy,  Limited,  lire  aitualid 
at  llauuver,  Urey  county,  lit  uiuri  bvd« 
are  a,  mile  and  a  half  dUtitnt,  and  itn 
clay  depiwiu  cloae  to  the  wurka.  The 
plant  couaiiitii  of  a  brick  factory,  and 
brick  and  cement  warehouse!*,  and  in- 
clude* drying  darres,  wash  milU, 
ball  and  tube  milh,  slurry  grind- 
ing and  pumping  machinery,  uiilumutic 
carriers,  etc.  'Iiio  ktlna  at  present  in 
use  ure  live  llachelor  *et  kilns  and  one 
Schneider  continuous  kiln.  The  capacity 
of  the  plant  is  IJO  barrcN  per  day,  but 
lue  cumpuny  na*  recently  oRerad  tor 
aoJe  $180,000  worth  of  7  per  cent,  cuiiui- 
lative  preferred  stock — the  total  author- 
ized capital  being  $500,000— with  th» 
proceedH  of  which  it  is  jiroposed  to  in- 
crease the  capacity  to  650  barrels  per 
day,  construct  a  railway  to  the  marl  de- 
posits, develop  a  water  privilose  on  the 
.Sau^een  river  for  pnwor  purpusea,  and 
make  other  tmprovemcntx.  The  com- 
pany's brand  of  cement  i?  the  "Jjangeen." 
A  siding  connects  the  factory  with  tlie 
Grand  Trunk  Railway.  P.  Kneotitel  U 
president  and  J.  S.  Knechtel  managing 
direotor. 

"The  I.akeHeld  Portland  Cement  Com- 
pany, Limited,  began  tlie  cniistructirm  of 
♦  lieir  plant  at  Lakefield  in  the  county 
nf  Peterbnrongh  in  1900,  and  were  nianu- 
facturinjr  cement  early  in  1902.  The 
works  are  situated  on  the  Trent  canal 
and  wore  planned  with  a  view  of  util- 
izing an  all-water  route  for  the  trans- 
nnrfnfinn  nf  rpmenf  fn  AfnnJreal  and 
lower  ports.  The  whole  of  the  machin- 
ery is  operated  by  electric  power  derived 
from  the  Trent  canal,  whi?h  afTords  a 
large  economy  in  fuel  for  power  pur- 
poses. The  completion  of  the  canal 
would,  it  is  estimated,  enab!"  the  com- 
pany to  reduce  its  coal  hill  for  cement 
burning  to  tbe  extent  of  $15,000  per  an- 
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num.  Three  kiln*  only  ware  InatalM 
last  year,  but  three  more  are  now  being 
added,  which  will  give  the  plant  a  capa- 
city of  about  2U0,UUU  barrel*  per  annum, 
riia  oompany's  brand  i*  "Monarch,"  and 
It  lia*  taken  well  in  the  market.  J.  M. 
Kilbourn  is  president  of  the  company, 
V.  A.  Kilbourn,  secretary-treasurer,  and 
A.  ti.   liutcbart,  superintendent. 

"Manufacturing  wa«  begun  at  the  Hun 
I'urtland  Cement  Company'*  work*  at 
Owen  Siiuihl  in  October  uf  last  year,  tha 
output  uji  to  Ulst  December  being  about 
H.OHU  barrels.  Tlie  site  of  the  plant  con- 
si:<ls  of  ulxiut  4Vj  acres  of  land,  tying 
between  the  bay  ut  Uwen  Sound  and  tha 
Uraud  Irunk  Hallway,  with  which  Una 
ihc  works  ure  connected  by  switches,  and 
there  is  ample  dock  room  lor  unloading 
and  storing  roul  ui  well  a*  lor  shippmg 
cement.  The  niuiiiifacture  la  by  the  dry 
rotary  kiln  system.  The  liuilditigs  were 
erected  with  the  view  of  producing  flOO 
iMirreU  of  cement  per  day,  but  machin- 
ery for  one-half  this  output  only  waa 
iii-talli  il.  Additional  facilities  are  being 
added  to  bring  the  capacity  up  to  (iOO 
harrels  !>er  day.  The  marl  bed  is  at  Mo- 
N'ab  lake  in  the  township  of  Keppal, 
about  'i'/i  miles  from  bhallow  lake, 
where  the  C()ini>any's  railway  connecta 
with  the  Grand  Trunk  system.  Tha 
marl  is  loaded  on  ordinary  cars  by 
means  of  a  steam  ilerrick,  which  will  lift 
from  the  bed  and  place  on  the  cars  alx>ut 
70(1  tons  per  day.  Tliesc  cars  are  hauled 
liy  tlie  (oiiipany's  locomotive  to  tha 
Grand  Trunk  at' Shallow  lake  and  thence 
to  the  iiillU  by  special  (i.T.K.  trains. 
'ITie  clay  bids  are  in  the  village  of 
nrooklii'liii,  about  three  quarters  of  a 
mile  from  tlie  factory,  to  which  it  ii 
at  present  drlivered  by  teaiii.  Mr.  Jame* 
.\.  (line  i-^  ■secretary  and  general  inana- 
L'cr  ol  the  company. 

"The  Owen  Soii;',|  I'ortland  Cement 
Company,  Limited,  has  its  works  along- 
side of  the  marl  deposit  at  Shallow  lake 
on  the  Grand  Trunk  railway.  Tlie  wat 
proiess  of  nianufacture  U  employed.  The 
pawcr,  mixing  and  grinding  capa.  ity  of 
the  plant  is  equal  to  l.tXK)  barrels  per 
day,  but  the  kilns  now  in  use  cannot  put 
tliroii^'h  more  than  52.'i  barrel-i.  Rotary 
kilns  are  being  added  to  place  the  burn- 
ing facilities  on  a  level  with  the  reit  of 
the  plant.  Mr.  R.  P.  Butchart  is  raana- 
tfer  of  the  company. 

"Mr.  M.  Kennedy  is  jiresidont,  and  Mr. 
.T.  W.  Maitland.  secretary  treasurer,  of 
the  Imperial  Cement  Company  of  Owen 
Sound,  which  has  an  authorized  capital 
of  .«2.")0.nOO.  The  works  are  situated  at 
Owen  Sound,  and  have  a  capacity  of  .'JOO 
barrels  per  day.  The  process  used  until 
last  year  was"  the  dry  system,  but  waa 
chanffod  to  the  "semi-wet."  drying  being 
done   in   rotarv   dryers,   and  burning  in 
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•Uttourjr  Alborg  kilaa.  Ibrl  la  pro- 
«ure«l  from  \Villi»m«  Ukt,  about  Jour 
t«»ii  milM  from  Uwen  Sound  oa  tti* 
CanadUn  I>acifl«  railway,  and  alav  cIom 
to  th«  worki.  Th»  company'*  iirodnet  U 
brandud  a*  "  Impirial,"  and  U  marktted 
mninly  in  OnUrlo  and  Manitoba. 

"Anotiirr  |>iinl  at  Uwtn  Sound  ii  that 
of  tilt  Urty  k  Uruca  Utmtnt  UonuMU, 
Limited,  which  began  making  oMitM  ia 
1901.  IJia  capacity  la  about  JUO  barrti* 
dsUy. 

"Tht  Canadian  i'ortlaad  Utmant  Com- 
pany, Umiti'd,  whoM  head  oflicei  ara  at 
DMaronto,  oparatat  two  factorlet,  on«  at 
Uarlbank  and  the  other  at  Strathcona. 
In  IMsi  the  capacity  ot  the  Joruier  waa 
«00  barrels  per  day,  but  in  the  autumn 
tha  iniUllation  ol  additional  kilnt  and 
machinery  waa  begun  to  Inoreaae  tha 
oapacity  to  1,200  barreU  per  day,  and 
tba  work  wUl  now  ihortty  ba  eomplttad. 
The  raw  roatariala  are  marl,  ot  which 
there  are  large  depotiii  at  Dry  and 
WhiU  lakM,  and  blue  clay.  In  mixing 
tha  wet  proceaa  U  employed;  in  burning 
rotary  kilne  are  used,  and  grinding  tha 
clinker  U  done  in  ball  and  tube  mllU. 
At  the  Btrathoona  plant,  the  capacity 
of  which  i*  300  barrel*  per  day,  mixing 
ia  carried  on  by  the  wet  propei^,  burning 
by  continuoua  abaft  kilns,  and  grinding 
by  ball  and  tube  mills.  This  company'* 
brand  Is  the  "  SUr,"  which  U  favorably 
known. 

"The  plant  of  the  National  Portland 
Cament  Company,  Limited,  whidi  began 
producing  cement  aince  the  beginning  ol 
the  present  year.  Is  situated  at  Durham, 
in  ♦:  -  county  or  Orey.  The  marl  beds 
are  5 ,  Wllder's  Ukt,  aome  miles  away, 
where  the  marl  is  raised  by  a  steam 
dredge  and  placed  in  hopper  cars  on  a 
line  of  railway  connecting  with  the 
works.  The  rotary  kiln  system  is  em- 
ployed, and  the  works  have  a  capacity 
of  1,000  barrels  per  day. 

"The  factories  mentioned  in  the  for 
going  paragraphs  comprise  all  those 
which  have  been  completed  and  are  at 
the  present  time  actually  producing  ce- 
ment, but  there  are  two  or  three  more 
which  are  now  in  process  o(  construc- 
tion. 

"Among  these  is  the  plant  of  the  Haven 
Lake  Portland  Cement  Company,  Limit- 
ed, which  wae  incorporated  in  1902,  and 
the  directors  of  which  are:  Hon.  Geo. 
McHugh,  Lindsay;  J.  a.  Carnegie, 
M.P.P.,  Coboconk:  John  T.uca.*,  Toronto: 
Thomas  Christie,  Toronto;  Duncan  Rob^ 
•rtson,  Toronto;  W.  Sargeant,  Barrie; 
ihoa.  McLaughlin,  'loronto.  The  last 
named  Is  also  eecretary-treoeurer,  with 
ofEoea  at  16  King  street  west,  Toronto. 
Raven  lake  is  a  sheet  of  water  about  3S4 
acres  in  extent,  lying  alongside  the  Co- 
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boconk  branch  of  the  Oraad  Trunk  rail- 
way, about  1  vi  miles  (rum  \  ictoria  Koa4 
etatioa.  The  water  is  about  one  foot 
deep,  and  underlying  it  is  a  body  of  marl 
aaid  to  be  from  10  to  itO  feet  m  deptk 
Tba  buildings  which  are  now  being 
erected  will  Aland  between  tin'  railway 
track  and  the  lake.  Four  rut.i.y  kllna 
are  to  be  installed  at  the  outset,  each  80 
feel  long,  with  a  drying  extension  40 
feet  in  length,  making  a  kiln  pntctieally 
lUO  feet  long.  The  output  of  these  four 
kilna  ia  expected  to  be  700  barrels  every 
24  hours.  Provision  is  being  made  for 
an  easy  enlargement  of  the  plant  by  in- 
stalling additional  kilns.  'Die  work  it 
being  done  under  the  tupervition  of  Mr. 
R.  F.  Wents,  of  Maxareth,  faanaylvaaia, 
who  has  liad  long  experience  in  erecting 
cement  factories.  Tne  buildings  are  to 
b*  fire-proof  and  of  atoel-frame  construc- 
tion. All  nuiehinery  is  to  be  operated  by 
electric  power  gantrattd  at  lUliott't 
Fall*  on  the  Oull  river,  some  twelve 
miles  away,  tipeeial  features  claimed  for 
this  undertaking  are  water  power  with 
dama  already  built,  and  proximity  of 
marl  eupply  and  factory  to  the  railway, 
thus  obviating  the  expense  of  eonstruet- 
ing  aud  operating  branch  linea. 

"The  Ontario  Portland  Cement  Com- 
pany, Limited,  ia  building  a  cemeat 
plant  at  lilue  lake  in  the  township  of 
t>outh  Dumfries,  where,  and  in  the 
marohet  surrounding  the  lake,  there  it 
a  large  deposit  of  marl.  A  siding  from 
the  Urand  'lYunk  railway  will  run  to 
the  stock-house  door,  while  the  works 
themoclvtM  are  within  75  feet  of  the  marl 
bed.  Clay  underlies  the  marl.  Manufac- 
turing will  b«  by  the  wet  process,  rotary 
kilna  70  feet  long  will  be  usca  for  burp- 
ing. The  buildings  are  of  brick  with 
steel  and  iron  roots,  aud  are  being  erect- 
ed of  size  butticient  to  allow  of  additional 
machinery  being  put  in  if  required.  At 
the  outset  the  output  will  be  about  500 
barrels  per  day.  The  company,  whose 
head  oSice  is  at  Brantford,  has  an  au- 
thorized capital  of  $45U,O0O.  The  officert 
are  E.  L.  Goold,  president;  \V.  S.  Wianer, 
vice-president;  \V.  C.  KUiott,  managing 
director,  and  E.  D.  Taylor,  secretary- 
treasurer. 

"Hitherto  all  the  Portland  cement  pro- 
duced in  Ontario  has  been  made  with 
ehell  marl  as  the  ingredient  supplying 
the  necessary  carbonate  ol  lime.  It  ia 
contended  by  some  that  where  solid 
limestone  can  he  ohtaine4  «f  the  required 
chemical  composition,  it  can  be  eubeti- 
tiited  for  marl  with  advantage  in  econ- 
omy of  manfacture.  The  marl  as  it  ia 
raised  from  the  beds  of  shallow  lakes, 
where  it  is  usually  found,  contains  a 
great  deal  of  water,  which  muat  be  got 
rid  of  in  the  process  of  manufacture,  and 
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Wki«h  *diU  to  lU  »«ii!lit  ituil  euiUfiitwiit 
ly  to  th*  MiMiiM  ui  bftiiaiing.  .'Solia 
lioittoton*  uB  til*  ullivr  liitQil  eurrU*  !«•« 
Bouturv,  anii  tbi  ciu«liinj;  tu  wlitcii  u 
require*  lu  b*  lubjt'vlvtl  caa  be  per- 
formttl  at  Icm  cuU  tlmr  u  rvquiicj  iur 
•«p«Uiiiif  the  water  (roin  the  marl. 

"The  Belleville  I'ortlund  t'emi'iit  Com- 
pany ba«  been  urtptnizml  to  mamifaclure 
Portlanil  cement  (rum  limevtone  ami 
elay,  bjr  what  1*  knuwii  ai  thi'  dry  rcclc 
procei<«.  Roughly  epeakinu,  this  mean* 
the  crushing  of  the  linu'ttone  in  large 
gyratory  rriwhere,  after  whicli  the  clay 
l«  inl»e,l  with  the  rock  in  the  proper 
proportionii.  Tlie  material  then  paiict 
through  the  rock  dryers,  nii'l  tin-  «Tiiall 
amount  of  moisture  driven  off.  It  then 
paM«»  to  the  roi'k  pulvciij!lnir  rooin«, 
where  it  i»  reduced  in  Orillln  niills  to  the 
flnene««  of  (lour.  From  thi*  room  it  goe» 
to  the  kiln*  to  be  dried  or  burned,  imu- 
ing  at  clinker,  which  In  then  ground  ir. 
pulrerifed  to  the  proper  degree  of  flnt- 
nM«  for  flnlohed  cement.  The  com- 
pany'* rook  deposit  i*  mild  to  be  of  fine 
qual'ty  and  to  contain  n  very  l.irffe  qunn- 
tity  of  raw  material.  Tt  U  "entirely  bare 
of  eovering.  The  clay  bedn  He  close  by, 
and  the  railway  connectlns  the  worlis 
with   the  Orand      Trunk   run-i   directly 


tbiough  tbco,  »u  tliat  the  eo>t  uf  hauling 
will  bo  aiiutU.  the  e>|uiuiuent  uf  tb«  mill 
«tU  b«  uf  til*  must  muiiarn  tyu«.  Uriait- 
iug  machimry  will  bo  upeiatvd  b^  direet 
vunnvctcl  engine*,  and  the  uutlyiiig  pur- 
UoiM  of  tl.e  plant  by  elcctrUily.  The 
building*  will  be  ui  ntune  with  expanded 
nictul  and  cuncmte  roufi. 

"The  lituatiun  of  the  worka  will  be  on 
the  Uay  ot  guinli-.  ou  lot  IH  in  th« 
broken  front  conce»<iun  of  the  townehip 
of  Thurlow,  within  four  ntilit  of  the  city 
of  Bcli-'ville,  where  the  company  will 
have  two  docks,  each  with  fourteen  fe*t 
of  »ati-r,  thiut  enabling  the  ri'aular  river 
and  lula-  boats  to  load.  One  <lock  will 
liii  Uo  d  for  unloading  ooal  fmni  Otwego, 
and  the  other  for  the  shipping  of  linUhed 
cement.  The  plant  is  to  have  ten  rotary 
kilns,  each  being  rated  at  2r><l  burrele  per 
•lay  of  twenty-four  hours,  thus  givmg 
a  daily  output  of  2,.'M0  barrels.  Mm«< 
ttone  for  making  the  cement  will  be 
taken  from  lots  1«!,  17,  18  and  10  of  th* 
broken  front  concession,  Thurlow  town- 
ship, and  c!wy  from  'ot  14  in  the  flret 
concession,  about  tw  miles  from  th« 
work*.  The  following  analyse*  furnUhed 
by  the  company's  engineer.  Mr.  C.  B. 
Engli'h.  show  the  eompofiition  of  the 
limestone  .ind  clay: 
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"The Colonial  Portlaml  Cement  Com- 
pany, Limited,  has  been  formed  with  a 
capital  of  $800,000.  of  which  <!;tUO,000  is 
7  per  cent,  preferred  and  S'lOO.OOO  com- 
mon stock,  to  erect  a  l.OOObarrel  mill 
on  Colpoy's  bay,  near  Wiarton.  in  the 
county  of  firey.  Mr.  Klhcrt  I.,  ilucll.  of 
Detroit,  Mich.,  i<  president,  and  Mr.  Da- 
Tid  A.   Wright,   Uiartou,   U     secretary. 
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Tl  c  beds  of  marl  and  elay  arc  situated 
ill  the  t.iwu-hip  of  Ki'|i|H-l,  dose  to  the 
site  of  the  proposed  works." 

Since  the  fori'going  was  written,  the 
plants  of  the  liaven  Lake  and  Ontario 
I'ortland  (cnicnt  conipanies  have  been 
completed,  and  are  now  (UHI4)  turning 
out    cement. 


Origin  and  Nature  of  Limestones 


Most  rocks  are  mixture*  of  two  or 
morn  minerals.  Thiw  one  of  the  best 
known  rocks,  grnnitc.  consists  normally 
of  a  mixture  of  grains  of  iiiiartz  and 
feldspar  together  witli  mica  or  horn- 
blende. The  grains  of  these  minerals 
can  usually  be  distingui-lu  d  by  the  un- 
aided eye.  A  few  rocks  are  glass-like  in 
chara4:ter,  and  cannot  be  considered  as 
mixtures.  Two  or  three  rocks,  while 
made  up  of  grains,  contain  only  one  es- 
sential mineral,  although  others  are  us- 


ually pr.'^i  nt  as  accidental  or  accessory 
const itiicnts.  Limestone  is  one  of  these. 
It  contains  as  an  essential  mineral  cal- 
cltc  iinl\'.  Tl>is  TMJncral  is  compowil  of 
calcium  carbonate,  whose  chemical  for- 
iriula  is  CaCI  •;.  TIji-  calciiiin  i.siili'.  ( 'a( ', 
coniuionly  known  as  lime,  makes  up  50 
per  cent,  of  this  compound,  and  the  car- 
bon dioxide  or  carbonic  acid  gas,  CX)., 
44  per  cent.  Most  persons  who  have  lit- 
tle chemical  knowledge  and  are  not  fa- 
miliar with  the  characteristics  ot  other 
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rocks,  are  acquainted  with  some  o{  the 
reactioiu  of  limestone.  It  is  known  that 
if  tliia  rook  is  aUongly  heated  a  product 
w  derived  which  ha.3  properties  quite 
different  from  the  rock  iUelf.  And  few 
there  are  who  Jhave  not  noticed  that 
when  a  fragment  of  the  pure  rock  is 
dropped  into  an  acid  solution,  or  when 
acid  is  applied  to  the  surface  of  the 
rock,  a  gas  is  given  off,  or  the  specimen 
IS  said  lo  effervesce— in  the  language  of 
the  prospector,  the  rock  is  said  to 
"burn."  It  is  well  to  remember,  however, 
that  this  effeverescence  is  not  a  sure 
sign  that  the  sample  being  tested  is  cal- 
cite  or  limestone,  as  other  carbonates 
act  in  a  like  manner  when  similarly 
treated.  It  also  should  be  borne  in 
mind  that  certain  magnesian  limestones 
effervesce  only  in  hot  add. 

In  the  weathering  or  decaying  of 
rocks  by  atmospheric  agencies  the  lime 
contained  in  them  goes  into  solution.  It 
Jinally  becomes  a  carbonate,  and  may 
be  precipitated  or  deposited  directly,  or 
It  may  be  taken  up  by  animals.  Jt  is 
from  the  shells  or  hard  par.s  of  such 
animals  that  most  limestone  deposits 
have  been  formed,  the  shells  at  the 
death  of  the  animals  falling  to  the  bot- 
tom of  the  bodies  of  water,  lakes  or 
seas,  in  which  they  lived.  Tlnougli  pres- 
sure and  sDiiition  these  shells  are  broken 
up,  and  many  limestones  which  at  one 
tune  were  built  up  of  the  calcareous  shells 
ol  animals  now  give  little  evidence  of 
oontaimiig  organic  remains.  It  would 
seem,  however,  that  some  of  the  oldest, 
or  crystalline  limestones,  had  been 
formed  by  the  direct  precipitation  of 
linie  from  solution  without  the  interven- 
tion of  life,  unless  we  are  to  assert,  more 
«trongIy  tlian  the  direct  evidence  war- 
r.iMt^,  that  life  existed  on  the  earth  at 
the  time  the  oldest  of  the  sedimentary 
or   fragmental   rocks  were  laid  down. 

There  are  many  varieties  of  limestone, 
depending  on  physical  constitution  and 
chemical  composition.  Instead  of  being 
composed  of  pure  calcium  carbonate,  a 
limestone  may  have  some  of  the  calcium 
oxide  replaced  by  magnesium  oxide, 
which  13  a  compound  that  p'ays  a  part 
similar  (..  that  of  lime  in  nature,  [lime- 
stones irrying  a  comparatively  high 
percent asre  of  magnesia  are  called  dolo- 
mites. The  characteristics  and  uses  of 
these  are  described  on  otlier  pages  of 
this  report.  By  the  replacement  of  all 
the  htiip  by  majnesia  the  rocks  pass  into 
niagnesite,  which  theorptica!lY  is  the 
pure  carbonate  of  magnesia. 

Limestones  may  contain  more  or  Iciw 
Hay,  in  wh.ich  case  the  term  arffillaceous 
IS  applied  to  them.  Tlie  peculiar  prop- 
erties  posseted   by    limestones    of    this 


very  fine,  e.g.,     li. 
coarse.    Those    w 
jeeted  to  heat  ai 
lalied    in    a    genei 
agencies,    become 


class  are   referred   to  under  the  section 
devoted   to   cement. 

In  form  and  structure  limestones  pre- 
sent as  great  a  variety  as  they  do  in 
chemical  composition.  Usually  they  oc- 
cur in  solid  beds  or  layers.  In  chalk,  an 
important  economic  variety,  the  grains 
are  loosely  held  together,  while  marl  or 
bog  lime  occurs  in  a  lo  . ,..:,  earthy  form, 
tiolid  limestone'  vai^  jj  ;rrai!i  from 
ii.giiiphic  i-tuue,  \  J 
eh  ii-i-c  l.t.'ii  ■  „■ 
1^1  '■.aure,  oi  ivb.u-  is 
I  I. ay  nui  imo  ^diic 
.  ■.-,       c  '11.,  let      and 

brighter  m  appearance.  They  ai.  then 
known  as  crystalline  limestones.  Vari- 
eties of  these,  which  take  a  good  polish 
and  can  be  used  for  ornamental  pur- 
poses, are  called  marble.  Crystalline 
limestone  is  characteristic  of  our  older 
or  pre-Cambrian  series,  which  occupy 
parts  of  the  more  broken  and  agricul- 
turally less  productive  areas  of  eastern 
Uiitaric).  They  are  less  abundant  in  tha 
more  northern  and  western  parts  of  the 
I'rovince. 

The  limestones  of  the  Province  are 
widely  distributed.  They  exhibit  great 
variety  in  character  and  in  age,  being 
found  associated  with  rocks  of  all  ages', 
from  the  oldest  crystallized  representa- 
tives tu  the  marls  which  are  now  in 
I  roeess  of  formation  in  our  lakes  and 
[".♦inds. 

Crystalline   Limestones 

Among  the  much  di  turbed  and  highly 
crystallized  rooks  of  what  is  known  as 
the  Aiciiaean  or  pre  Cambrian  iurma- 
tions— those  rocks  which  occupy  the 
greater  part  of  the  surface  of  our  more 
rugged  regions— limestone  is  frequently 
fc  nd.  It  is  in  these  cases  crystalline, 
and  commonly  occurs  in  beds  or  layers 
wliicii  incline  at  an  angle  of  considerable 
size  from  the  horizontal.  These  lime- 
stones appear  to  have  at  one  time  form- 
ed a  layer  or  covering,  sometimes  of  con- 
siderable thickness,  over  the  underlying 
rocks,  and  owing  to  disturbances  pro- 
duced by  the  shrinkage  of  the  earth's 
crust  they  have  been  folded  and  sijuecz- 
ed.  llie  upper  parts  of  many  of  these 
foKls  liave  been  worn  away  by  agencies 
i>f  decay;  so  that  now  in  walking  over 
a  rock  surface  one  often  finds  what  ap- 
pear to  be  several  distinct  bands  of 
limestone  separated  by  rocks  of  various 
Iwiids.  Jii.s,.  iiainis  liave  at  times  been 
mistaken  for  several  distinct  beds.  In 
the  Grenville  series,  so  named  from  the 
locality  in  Quebec  where  these  rocks 
wer  first  studied,  limestone  is  abundant. 
This  series  belongs  to  our  oldest  system, 
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or  wh^w  ia  known  as  the  Laurentian. 
These  rocks  occupy  a  large  tcirilorv 
in  thia  Province,  pariiculaily  in  the  east- 
ern portion,  in  the  counties  of  Uastinga, 
Frontenac,  Lanark  and  others.  In  the 
region  lying  north  and  west  of  lakes 
Huron  and  Superior  crystalline  lime- 
etone  occurs  more  sparingly  than  farther 
to  the  southeast,  and  is  associated  with 
a  system  of  rocks,  later  in  age  than  tho 
Laurentian,  wliich  are  known  as  the 
liuroniaii. 

Crystalline  limestones  are  adapted  to 
uses  to  which  the  ordinary  unmitamor- 
phosed  rocks  are  put.  Some  varieties 
make  handsome  building  stones.  Others 
are  burned,  as  at  the  town  of  Renfrew, 
for  lime.  Frequently,  however,  these 
rocks  are  too  impure  to  be  thus  used 
on  ncpount  of  tho  association  of  numer- 
our  minerals  with  them.  Intorestins; 
and  beautiful  crystals  of  various  kinds 
are  rften  found  in  limestones  af  a  ma- 
trix. These  rocks  are  at  times  verita- 
ble storehouses,  and  are  much  souiiht 
nfler  by  mineral  cnlleetor".  The  crystals 
are  nsimlly  easily  separated,  ov/in^  to 
the  softness  of  the  rock  mass  or  to  the 
fart  that  the  limestone  is  easily  dissolved 
by  acids,  while  the  crystals  may  be  iin- 
afTeeteil  by  it.  Tlie  followincr  is  a  par- 
tial list  of  minerals  which  occur  in  the 
crystalline  limestones  of  the  Prnvincet 
Amphibnle.  apatite,  ealcite.  chlorite, 
chondrodite,  corundum,  dolomite,  felds- 
par, ealena.  (rarnet,  graphite,  mica, 
molybdenite,  pyrite.  pyroxene,  quartz, 
scapolite.  serpentine,  sphalerite,  spi- 
nel, talo.  titanito,  vosMviniiito.  zir 
con.  Some  of  these  minerals  occur 
in  larje  quantities  either  in 
or  closely  associ.ated  with  lime- 
stones, ,-\monjj  these  we  have  in 
Ontario  deposits  of  actinolite,  apatite. 
palena,  u'raphite,  phlogophite  mica,  spha- 
lerite and  talc,  which  have  been  mined 
with  success.  In  India  the  pern  varieties 
of  corundum,  sapphire  and  ruby,  oc- 
cur in  crystalline  limestone.  Some  On- 
tario localities  are  noted  for  lar^e  and 
perfect  crystals  of  other  minerals  in  the 
above  list.  Serpentinous  limestones  at 
times  take  a  jrood  polish,  and  make  beau- 
tiful decorative  material.  Many  of  the 
magnetite  deposits  of  tlie  eastern  part 
of  the  Province  have  one  or  both  walls 
of  crystalline  limestone. 

Tlie  rock  for  which  crystalline  lime- 
stone is  most  apt  to  be  mistaken  is 
quartzite,  such  as  occurs  in  the  La  (ioclic 
hills  on  the  north  shore  of  lake  Huron. 
These  rocks  can,  however,  be  distin- 
guished from  each  other  by  simple  tests. 
Limestone  is  easily  scratched  by  the 
knife,  while  quartzite  is  not.  The  latter 
rock  does  not  effervesce  in  acids. 

"Tho  bluish-gray  limostones,  which 
have  been   mentioned   as   yielding  good 


building  materials  in  the  upper  furnia- 
tion,  are  the  source  of  the  greater  part 

ui  the  quicklime  used  on  Uic  Ottawa, 
Hilielher  for  mortar,  for  potash  making, 
or  for  agricultural  purposes,  and  it 
does  not  seem  to  be  universally  known 
among  the  settlers  that  there  are  any 
other  l>eds  capable  ol  yielding  iiiiie. 
Persons  residing  in  the  immediate  vicin- 
ity of  tlie  white  crystalline  limestones 
have  been  known  to  send  to  the  fossili- 
ferous  beds  the  distance  of  nine  and  ten 
miles,  for  years  in  succession,  for  their 
supply,  Hilhuut  being  aware  that  they 
might  satisfy  themselves  at  home.  In 
collecting  inloriiiation  in  respect  to  the 
■geographical  distribution  of  the  rocks, 
it  was  often  found  in  white  limestone 
districts  that  a  settler  would  be  ac- 
quainted witli  every  small  accidental 
jiatcli  of  the  blue  limestone  to  be  met 
with  ill  llie  wouiU  for  some  distance,  while 
it  hail  never  occurred  to  him  that  there 
was  anything  worthy  of  remark  in  the 
crystalline  rocks  on  his  own  ground; 
and  one  resiiectable  farmer,  who  had 
given  nil!  useful  information  in  regard 
to  the  mil  of  the  u]ii«>r  lali'areniis  rocks, 
ami  regretted  he  hail  no  limestone  on  his 
own  lot.  saying  he  would  willingly  re- 
ward any  one  who  would  discover  it  for 
him,  would  scarcely  lielieve  me  in  ear- 
nest when  a  bed  of  the  white  crystalline 
variety,  which  was  in  sight,  was  pointed 
out  to  him  for  limestone."   (17) 

Palaeozoic  Limestones 

In  addition  to  the  crystalline  limc- 
stimes  which  are  founu  among  the  older 
and  nnicli  di^t urbcil  .VnliMaii  roik~. 
there  is  in  tlie  Province  another  group 
of  limestones  which  are  of  great  econ- 
omic importance.  Tliey  are  found  among 
what  are  known  as  tlio  Palaozoii-  for- 
mations. The  term  I'alieozoic  moans 
"ani-iiiit  life."  and  is  ajiplied  to 
these  rocks  on  account  of  the  fact  that 
they  contain  the  oldest  fossils  or  remains 
of  animals  and  plants  of  any  of  our 
rocks,  .\tiioiig  till'  All  !i:r;iii.  u  Imli  litor- 
ally  means  "old,"  no  remains  of  this  kind 
have  l>een  found.  If  they  ever 
were        present        in  these        rocks, 

there       would  have        been        little 

chance  of  their  tieing  preserved, 
owing  to  the  great  heat  and  pressure  to 
vvliiih  (lie  .Arcaiean  formations  have 
been  Mllijected. 

The  Paheozoif  rocks  in  Ontario  are 
sub-divided  into  three  great  groups,  a 
lower  and  older,  the  Cambrian,  n  middle, 
Silurian,  and  an  upper,  the  Devonian. 
Tliese  groups  can  be  thus  distinguished 
in  the  field. 

Tlie  Cambrian  and  Silurian  groups 
were  first  studied  in  a  part  of 
Wales,    and    the      names      are    derived 

(17)    a.    3.    C,    1S45-6,   pp.   n2-93. 
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from  lub^dirisiona  of  that  ancient  king- 
dom. The  other  group  gets  it*  name 
from  Devonghire.  It  may  also  be  stated 
for  the  benefit  of  the  general  reader  that 
these  groups  arc  commonly  known  as 
systems.  The  Cambrian,  Silurian  and 
Deronian  are  agaiVi  sub-divided  into 
what  are  known  as  formations.  W'lile 
the  systems  contain  rocks  of  various 
kinds — sandstones,  shales  and  limestones 
—the  formations  at:-  more  in  the  nature 
of  units.  Thus  one  formation  ia  com- 
posed essentially  of  beds  or  layers  of 
limestone,  while  another  may  be  made 


up  chiefly  of  shale  or  of  sand- 
stones. The  names  given  to  the 
Pala'ozoic  formations  in  the  Provinte 
have  'leen  derived,  with  one  of  two  ex- 
cept! ■!,  e.g.,  Guelph,  from  localiti.-s  in 
New  \ork  State,  where  these  rocks  were 
first  studied  and  described,  most  of  th* 
formations  of  that  State  stretcuing 
across   into  Ontario, 

The  following  table  gives  the  subdi- 
visions, in  ascending  order  from  th« 
oldest  to  the  youngest,  which  are  usual- 
ly made  in  the  rocks  of  the  I'rovmce  : 


Recent . 

and 
Glacial  . 


PALAEOZOIC 


Devonian. 


Hllurlan. 


Cambpo-Sihiriaii  . 


ARCH.EAN  . 


Cambrian  .. 
jHurouian  .. 
{  Laiiri'titian . 


.      Marls,  clay,  etc. 

Boulder  clay.  etc. 

f  Portage-Chemung 
t  Hamilton 
I  t'omiferous 
I  OrlAkuny 

fl-ower  Helderberg 
Onondaga 
fiuelph 
"l  Niagara 
I  Clinton 
I  Medina 

Hudson  River 

Utica 

Trenton 
,  Bird's  Eye  and  Black  River 
I  Chazy 
I  (^alciferouB 
1,  Potsdam 

Animikic,  etc. 

f  Upper  Huronian 
t  Lower  Huronian 

Grenville,  etc. 


Several  of  the  Palaeozoic  formations 
are  important  as  sources  of  limestone 
and  lime.  The  Chazy,  Bird's  Eye  and 
Black  River  and  Trenton  afford  lime- 
stone which  is  usually  pretty  pure  cal- 
cium carbonate.  The  Corniferous  forma- 
tion yields  a  similarly  pure  lime,  'llie  Cal- 
ciferous,  Niaf:ara,  Guelph  and  Onondaga 
yield  niaffnesian  litnestones.  Some  beds 
of  the  Hamilton  are  pure  limestone. 

The  Palaeozoic  limestones  of  Ontario 
may  be  grouped  according  to  their  geo- 
graphical distribution  as  follows  :  Lower 
Ottawa— Cambrian  and  Silurian;  Lake 
Ontario  and  Georgian  Bay — Silurian  ; 
Lakes  Erie  and  Huron— Devonian  ; 
James  Bay  slope— Silurian  and  Devon- 
ian. Small  detached  areas  or  outliers 
are  found  at  numerous  points  over  the 
Archa>an,  e.g.,  in  the  northern  parts  of 
some  of  the  eastern  counties  and  on 
islands  in  lake  Nipissing;  important  ex- 
posures of  yiagara  limestone  arc  tn  be 
seen  at  the  head  of  lake  Temiskaming. 
The  accompanying  sketch  map  shows 
the  chief  geological  divisions  in  the 
older  portions  of  Ontario,  where  the 
outcropping  rocks  are  in  large  part 
limestones  of  varying  age  and  composi- 
tion. 


'*awa  Area 

This  Pala.  a   is  bounded  on 

west  by  o  lim  ...di  runs  roughly  from 
Brockville  to  the  vicinity  of  the  town 
of  Perth,  and  thence  to  the  Ottawa  riv- 
er, a  little  north  of  the  mouth  of  the 
Madawaska  river;  its  other  boundaries 
are  the  Ottawa  and  St.  Lawrence  riv- 
ers. Detailed  descriptions  of  the  rock 
outcrops  in  this  area  are  to  be  found 
in  recent  reports  of  Dr.  it.  \V.  Klis  of 
the  Geological  Survey  Department. 

The  limestone  formations  occurring 
here  are  the  Calciferous.  Chazy,  Bird's 
Eye  and  BlacW  iv-r,  and  Trenton.  The 
first  mentinnr  j  found  in  the  counties 
of  Leeds,  Grenville,  Lanark,  Carleton  and 
Russell.  It  consists  chiefly  of  dolomitie 
and  sandy  lirat  ''ines— frequently  spoken 
of  as  "bastard       mestones. 

L.  Ontario — Georgian  Bay  Area 

This  Palteozoic  area  is  separated 
from  that  of  the  lower  Ottawa  by  the 
.'Vrchsean  belt,  which  crosses  the  St. 
Lawrence  river  between  Brockville  and 
Kingston,  and  extends  southward  into 
the  Adirondack  region. 
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«,J=      S'l'ifan  strata,   or   beds,   in   this 

fnnfh  T  .?  '''«*"  *"?  toward,  f  , 
•outhwest.  Hence  in  travellin;?  over  tl,o 
Und    8„rface    from    the   eastern    to    the 

fTrl  [h  '",'j  "'  ''"^"  ""'»""•  '^e  P«» 
oTc  ,n'.  "',''7.*°„""'  "^«"  '"nnations. 
Uutcops  of  the  Caleiferous  and  Chazv 
have  not  b.en  definitely  observed  in  tlf^ 

Kingston   is  Icnown   as  the  "limestone 
city     on  account  of  so  many  of  its  pro- 

Til^Z  ^""'j'"""  ^'"'"f!  constructed  of 
hmesfone.  o  the  Jlird's  Kye  and  Black 
River  formations,  which  afford  excellent 
stone  1:,  numerous  nenr-bv  niinrri...  'ri,» 
exposures  o,  tnese  tor?/„t''ions"ex-tena'' 
northwestward  to  the  Georf '  «  bay  and 
Manitoulin  island,  forming  outhern 

of  southeastern  Ontario.  Numerous 
quarries,  v  .ich  afford  the  l,est  of  sto  e 
for  many  structural  purpose,  have  been 
opened  m  these  formations,  e.™  at 
Crookston,  Longford  .Mill,  and"  else- 
where  The  rock  usually  carries  a  h i'.h 
pe.cenfape  of  calcium  carbonate,  and  Is 
thus  well  adapted  for  use  in  Portland 
eermnt.  fo,  lime,  fnr  the  produc°"n  of 
e.l.um^^,cetate.  for  beet-ro'^t  su.ar  pur! 

The  ^ilurian  formations  outcrop  in  the 
form  of  belts  which  run  in  a  northern  or 
northwestern  direction.  the  wes?em 
boundary  of  the  area  bein-r  formed  b™ 
l/J\T":  "C"'"''-^-  "-hich  runs  froiJ 
near  the  head  of  Niagara  river  to  the 
^hore   of   „,,„,„„„,   ,.„    thccou:Vo? 

In     chemical     composition     the     limc- 
s  ones  of  the  JSird's  Eye  and  H.nck  Kh-cr 
are  «^,„Iar  to  thn.c  of  the  closelv  reht 
UhT'7^u\   ^^  "'"*''""  port -of  this 

the   ne",  I  ''f  'i'  "■"*""  boundary  in 
tho    neighborhood    of    Xevvcistle,    a    fp„ 
miles  west  of  Port  Hope.    On  the  Geor 
p«tn  bay  it  outcrops  in  the  ten^itorv  iV 
o  "the  nr;;  *>:"""'-"•"""  ••""'  the  mouth 

eLc  of  v7„-^r  "••'■''""-  ""■  northern 
edire  of  Mamtoulm  island  and  on  some 
of  ^the  smaller  island,  in  the  N'orth  ThaT 

The  Trenton,  and  Bird's  Kve  and  Rhck 
P.ver  belonp  to  the  Tower  .Silurian  or  as 
It  ,s  so„,p,,„,^s  called,  the  Ordovician 
The  l.mcstone-producins  formations  of 
the  Upper  Silurian  are  the  Clinton 
Niaparn.   Guelph    and    Onondaga.  ?T,ey 

hose        f"*rJ''''v'"    -"'t'n^ti""    from 
hose      of      the      Lower      Silurian,  by 

J^r.„J""'T''^  °'  •  considerable 
fo™„tL°  ^7'i'P!'^^'"-  The  CTinton 
formation,  which  has  a  thickness  of 
SO  to  180  feet,  is  made  ,ip  in  its  lower 
I-art  essentially  of  shales  of  various  col- 
ors, which  are  at  times  n.ore  or  less 
fepni«nnons.  and  Jn  it(  upper  parts  chief- 
ly of  doiomitic  limestone.  The  "cement" 
rnanufactured  at  Thorold  comes  from 
this  formation.     The  formation  is     well 


developed  on  Alanitoulin  island  and  at 
other  points  farther  south.  It  forms  ■ 
Vml  iT'  °  ""^  ^'''"P'nent  at  Hamilton 
and  elsewhere;  „  underlaid  by  the  Me- 
dina sandstone,  and  passes  above  into 
the  Niagara  limestone. 

vinn,f  f^'^'T"  '"'•'nation  enters  the  Pro- 
wnce  from  New  Vork  state  in  the  coun- 
J„r/ ,    ,"  l!".\   1""^   extends   northwest- 

tn  ♦hi^M*-"'!?'",'"'"'  '"'  ''^'^e  ""'•on  and 
to  the  Manitoulin  island.     At  Hamilton 

?om.  -m"'""""   "■rou-hout   its  course  it 
foims  the  upper  part  of  the  escarpment 
or    mom.tain.-  which  forms  such  a  strik- 
incr  feature  in   the   topography. 
The   strata    which   are   placed    at   the 
ppcrmost  part  of  the  .Niagara     in    he 
neitdibonng  .xuites  are   in   this   Province 
grouped  under  the  name  of  Gueld,,  "  ,! 
ter  the  town   in   the   vicinity   of   which 
^..".e    of    the    best    outcrops  ^are    f ,  ,,  .d 
The  maximum   thickness  if  this  forma 
t.<|n  is  about  l.;o  feet.     The  greatest™, 
•elopmen     of  the  formation   is  found  in 
nter?""?  ."'  ^'^'5"   Wellington     ,»nU 
viHo,      ;  •  ';'    ""tcrop,     are    found    at 
various  points  from  the  Niagara     river 
o  the  shore  of  lake  Huron  in  the  coun' 
tv    of  nruce    Exposures  on  the  southern 
of  V;,  ,,-"?'*""l'"   ""'""•  »t   the  '"outh 
c.!lle        '    Yi'-    ■:,'.'■"    '"''■"    Provisionallv 
e.ille.l    („,(.|p|,.      The    limestines    of    this 

formation  are  for  the  most  part  white 
or  light-colored,  and  have  usually  a  Pe- 
e'lliar  semi-cry-talline  or  cranular  tev- 
t-rc.    All  of  the  stone  of  this  formation 

,  magnesian  It  affords  excellent  bui'T 
inff  m.iterial  m  many  localities,  and 
hums    to    a    high-class    lime. 

The  Ono„da-a  formation  enters  On- 
tario from  New  York  state  a  short  di,. 
tance  above  the  falls  „n  the  N,ai:ara  riv- 

the  ^",',  /""""■•\,*'"^  «"""'"  '•"''•'•°P  of 
the  (.1  elph  to  the  vicinitv  of  the  Saii- 
?een  nver  on  lake  Huron."  Much  oM  , 
"urface  IS  covered  with  recent  deposi  , 
biit  portions  nf  the  cn„nties  of  Welland 
Haldimand  Rr,.nf,  Oxford.  Waterloo. 
P(  fh  and  l.rueeare  underlaid  bv  it.  and 
of  H,„  r  -'■'"^'■'"..'''"posits  in  the' vicinitv 
"L  %"''7  "f  '  ■"■!«  «nd  elsewhere  oc- 
cur. The  formation  is  made  np  of  thin 
beds  of  magnesian  limestone  of  li^ht 
gray  or  yellowish  color,  together  with 
preenish    calcareo-argillaceous       shales. 

suitable  for  the  manufacture  of  hvdrau- 
lie  cement.  The  salt  deposits  of  the  Pro- 
vince are  situated  near  the  base  of  the 
lormation. 

Tlie  Lower  Helderberg  appears  to  ex- 
horir  ?  thin  band  along  the  western 
border  of  the  Onondaga  from  lake  h.rie 
tu   lake    Huron.      Exposures   have      been 

and"r«°J'  -^  '",»*u^  townships  of  Bertie 
and  Cayuga.  It  here  represents  only  a 
sma'  portion  of  the  Nev  York  state 
formation  of  the  same  na  ne,  an-*  con- 
sists of  thin  bedded  dolomites  or  mair- 
nesian     limestones,     with  interstratifled 
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shales  ami  a  brecciatcd  i-od,  chieHy  of 
dolomite  fraKmoiit.^,  at  its  liase;  the  to- 
tal thickness  does  not  exceed  fifty  feet. 

Devonian  of  L.  Erie  and  Huron 

It  will  bo  remembered  that  the  lliiic- 
stniH's  of  the  Lower  Silurian  and  Cam- 
brian, with  the  cxccptio-i  of  th(>«e  of  tlie 
Calciferniis  fi.rmation.  u'lially  contain  a 
hiirh  perccntaire  of  falciinn"  iMilionate. 
with  little  niaLMU'sia.  while  tho-o  nf  tlie 
Upper  Silurian  —  the  Clinton,  Xiapara. 
tfuelph  and  On<inda2a  -  -  are  charac- 
terized by  the  presence  of  nia'.'ne«ia  in 
consideralilf  amonnt.  'Ihi*  dillercnce  in 
cheiiiieal  composition  is  doubtless  due  to 
the  ch.. meter  of  the  sea  water  in  which 
the  lin'cstones  of  tlie  various  formations 
were  laid  down.  It  ia  reasonnhle  to  in- 
fer th.-  t  dnrinL'  Lower  .sjlu-ian  times  the 
waters  of  tlif  Paln-ozoic  sc.i  larri.-l  a 
comparatively  sinnll  amount  of  matter  in 
solution.  As  time  went  on  evaporation 
took  place,  and  there  was  a  tendency 
for  the  salts  of  ma-.iieaia  to  ho  precipi- 
tated. TIence  we  find  I  h"  "alcium  nf 
the  T^per  Silurian  limestones  replaced  to 
a  frreater  ext^iit  by  the  closelv  rclateil 
metal  niainosiiini.  'At  the  time  the  On- 
ondacra  rocks  were  hnincr  formed  the 
waters  of  the  sea  had  become  so  con- 
centrated that  depoaits  of  jypoum  and 
even    rock    salt    were    precipjt.ated. 

During  Devonian  times  the  waters  ap- 
pear  to  have  ajain  become  somewhiit 
like  nh;  they  were  in  the  Lower  .Silur- 
ian peril  ',  owin'j  to  the  depression  of 
the  land  surface  or  to  some  other  cause, 
and  the  Ontario  Devonian  limestones, 
those  of  the  Porniferous  and  TTamilton 
formations,  contain  as  little  majrnesin  na 
those   of    the   Camliro  Silurian   period. 

The  Corniferous  formation — from  the 
Latin,  corim.  a  horn,  so  called  from  the 
nodules  of  hornstone  which  it  frequent- 
ly encloses — occupies  twolarcre  areas,  se- 
parated by  a  band  of  the  succeedin<» 
Hamilton  formation,  in  that  part  of  the 
F.ric  and  llurrm  peninsula  which  lies 
southwest  of  a  line  runnins  from  the 
mouth  of  ;he  ({rand  river  on  lake  Erie 
to  the  outlet  of  the  Panseen  on  lake  Hii 
ron.  The  more  eastern  of  'esc  areas 
extends    over    portions    of  counties 

of  Welland.  Haldimand.  N'o-folk.  Rrant, 
Oxford.  Perth.  Huron  and  Kruce.  The 
shore  of  lake  Krie  'roni  the  head  of  the 
Niagara  river  to  IV  '^owan  lies  upon 
the  formation,  but  in  some  localities  ex- 
posures are  few  on  account  of  deposits 
of  (jlacial  and  recent  aije.  The  western 
area  nrciipicc  parts  of  K==.-x.  Kent  and 
Lambton  counties. 

The  limestones  of  this  formation 
show  a  considerable  variety.  In  some 
loenllties.  e.  p..  at  the  town  of  Hnsers- 
ville,  they  contain  nodules  of  flint  or 
hornstone,  which   unfits     them  for  tin 


manufacture  of  Imie,  t>ut  makes  them 
ad-apteu  for  use  as  road  materml.  At 
St.  .Mary's,  Beac.hville  and  Amherstburjf 
they  produce  when  burned  a  very  pure 
lime  which  is  u.^ed  in  the  . beet' su>:ar 
industry  and  for  other  purposes.  Good 
buildins  and  dimension  stone  has  been 
<iua-.rieil  from  the  outcri)|is  of  tin-*  f.ir- 
me.tion  at  numerous  points;  stone  from 
the  Amherstburi;  quarry,  for  instance, 
has  been  used  in  the  ".-onstruction  of 
some  of  ti.e  canal  locks  at  .Saul-  ste. 
Marie. 

I'hc  Couiifcrous  is  also  ,u"  interest  on 
account  of  its  being  the  storehouse  ot 
the  petroleum  of  the  region. 

The  Hamilton  lorniation,  so  named 
from  the  t.iwn  of  Hamilton  in  Sew 
\ork  .'.tate.  and  not  as  lias  sometimes 
been  erroneously  supposed,  from  the  city 
of  that  name  in  Ontario,  succeeds  the 
Corniferous  in  ascendiiii,'  order.  It  con- 
sists mainly  of  solt  calcareous  shales, 
associated  with  which  are  a  few  beds 
of  limestone,  it  extends  acioss  the 
counties  of  Nortolk,  Lh.'in.  Kent,  .Mid- 
dlesex an.l  Lambton  and  the  south  part 
of  Huron.  The  limestone  beds  sildoni 
outcrop  at  the  surface.  Those  ia  the 
\iciiiity  of  Jhedford  and  Stoney  Point, 
on  lake  Huron,  have  liecn  I'oiind  to 
carry  a  hi'.'li  pcrcentase  of  calcium  car- 
bonate. 

'I'hc  skcich  m.ip  shows  the  rela- 
tive position  of  the  linn  lonebear- 
in^'  formations  which  hav  been  de- 
scrilicil.  as  well  as  those  of  other  char- 
actcr— l'ots<lam  sand.ston?.  Itiia  and 
Hudson  river  shales.  .Medina  s,.ndstone, 
a..d  Oriskany  sandstone — whn-h  come  in 
at  various  poin's  in  the  scries  from  the 
base  of  the  ('  -ian  to  the  top  of  the 
Ontario   Devon i..n. 

Northern  Pala  oioic  Area 

In  the  imperfectly  explored  resion 
north  of  tlic>  hciLrht  of  hind  anrl  tribiit- 
ray  to  .lames  bay.  limestoiic  .'.trata  of 
Upper  Silurian  and  Devonian  ace  are 
known  to  occur.  .Much  of  the  surfa"e 
is  low  and  d-ift-eovered.  and  outcrops 
of  solid  rock  over  a  larfre  part  of  the 
district  are  not  numerous.  Dr.  Kobert 
Bell,  who  has  explored  the  rei'ion.  says 
"The  most  northerly  seciion  of  On- 
tario, or  that  borderinc  on  the  lower 
part  of  the  Albany  river  and  ,lames 
bay  resembles  the  most  southerly  por- 
tion, or  the  peninsula  between  lake 
Huron  and  the  lower  lakes,  in  being 
underlaid  by  almost  tlat-lyinif  Silurian 
and  Devonian  rocks,  while  the  fjreat  in- 
termediate tract  is  occupied  by  a  part 
of  the  crent  .\rcliiean  area  wlii'h 
stretches  to  the  Arctic  rejrions."  Out- 
crops which   appear      to  belonf;  to  the 
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MUgara,  Guelph  and  Oornlferoui  forma- 
tiona  have  been  obterved  in  the  area 
to  the  south  and  west  of  Jaiifes  bav. 
These  will  be  referred  to  again  in  the 
■eotion  dealing  with  counties  and  dis- 
trict*. 

In  the  Archiran  region  .lying  betwrn-n 
the  older  settled  parts  of  the  Frovince 
and  the  level  territory  to  the  north  ot 
the  height  of  land  small  areas  or  out- 
liers of  the  Palffiozoic  strata  have  hi'on 
discovered,  such  as  that  at  the  head  of 
lake  Temiskaming  which  has  been  al- 
ready mentioned.  These,  though  of 
■mall  size,  may,  like  the  one  just  men- 
tioned, be  of  economic  importance  in 
the  future. 

From  what  has  been  said,  it  will  be 
seen  that  the  youngest  of  the  rocks 
lying  in  the  region  north  of  the  height 
oif  land,  with  the  exception  of  glacial 
and  recent  deposits,  are  of  Devonian 
age.  Hence  no  true  coal  or  ooal-bearing 
rocks,  namely,  the  Carboniferous,  are  to 
be  found  there.  There  is  no  known 
reason,  however,  why  oil-bearing  strata, 
such  as  those  of  southwestern  Ontario, 
should  not  be  looked  for  in  this  northern 
Devonian. 

Limestones  of  Recent  Age 

In  a  geological  sense  a  rock  is  a  sub- 
stance whi<ji  makes  up  an  important 
part  of  the  earth's  crust.  In  form  it 
may  be  solid  or  loose.  Hence  marl, 
or  bog  lime,  as  it  has  recently  been 
named,  can  be  classitied  with  limestone. 


Marls  in  many  cases  contain  a  high 
percentage  of  calcium  eart>onate,  and 
thus  resemble  in  chemical  composition 
some  of  the  older  limestones  of  the 
Province,  such  as  those  of  the  Tren- 
ton and  Comiferouj  {orroations. 

During  recent  years  marls  have  been 
much  sought  after  for  use  in  the  man- 
ufacture of  Portland  cement,  on  ac- 
count of  their  purity  and  comparative 
freedom  from  magnesia.  Now  that  the 
chemical  composition  of  the  older  solid 
limestones  is  better  known,  cement 
works  have  begun  to  use  them,  in  pref- 
erence to  nwl.  It  is  claimed  that  it 
costs  less  to  grind  a  solid  limestone  to 
powder  and  get  it  into  form  resembling 
dried  marl,  than  it  does  to  extract  the 
water  which  forms  a  high  percentage  of 
the  latter.  Marls  are  adapted  for  use 
in  many  other  processes  to  which  solid 
limestones  are  put. 

Bed*  of  it  are  widely  distribul,p<l 
throughout  the  Province,  and  occur- 
rences will  be  mentioned  under  the  next 
heading. 

Marl  is  formed  usually  in  small  bod- 
ies of  water  by  the  deposition  at  tha 
death  of  small  organisms  of  their 
calcareous  shelb,  which  organisms 
have  their  habitat  in  lakes  and 
ponds,  and  by  the  precipita- 
tion of  calciiun  carbonate  from  solution. 
While  this  precipitation  may  be  due  to 
some  extent  to  inorganic  agencies,  it  ia 
believed  that  minute  organisms  play  an 
important  part  in  the  process. — (Ueol. 
Sur.  Mich.     Vol.  VIH.,  part  3,  p  41.) 


Limestone  Occurrences  by  Localilics 


In  preceding  pages  a  brief  description 
has  been  given  of  the  general  distri- 
bution of  limestones  througihout  the 
Province.  We  shall  now  take  up  the 
occurrences  by  counties  and  districts. 
Mention  will  be  made  of  important  out- 
crops and  quarries,  and  analyses  of 
samiplos  will  be  given.  Although  the 
writer  has  \-isited  many  outcrops  and 
collected  nimierous  samples  for  analysis, 
the  time  at  his  disposal  has  been  too 
limited  for  him  to  gain,  at  first  hand, 
all  the  information  he  could  have  wish- 
ed. Pree  use  has  been  made  of  the  re- 
ports of  the  Geological  Survey  and  pa- 
pers by  other  workers.  The  counties 
and  distrioU  are  arranged  in  alphabeti- 
cal  order. 

It  will  be  found  in  the  following  pages 
that  the  description  of  tl.e  limestones 
of  one  county  will  frequently  apply  to 
those  of  adjoining  counties.  Hence  in 
searching  for  information  on  Frontenac 


county,  for  example,  it  will  he  well  to 
look  up  the  d<?scriptions  of  I.>eed3,  l^en- 
nox  and  the  other  counties  which  ad- 
join it. 

Addftig:ton  and  Lennox 

Limestones  of  two  ages,  Lauren- 
tian  and  Cambro-Silurian,  are  of 
economic  importjince  in  these  united 
counties.  Tlie  Marlbank  marl  deposits, 
of  recent  age,  which  have  been  usied  ex- 
tensively in  the  production  of  Portland 
cement,  are  a  short  distance  beyond  the 
boundary  of  the  counties,  in  Hungcrford 
township,  Hastings  county.  The  cement 
plant  at  StratUcona,  formerly  Napanee 
Mills,  which  is  the  oldest  of  the  kind 
(Portland)  in  Canada,  uses  this  Hunger- 
ford  marl. 

The  southern  part  of  the  counties  for 
a  considerable  distance  north  of  laka 
Ontario,  is  underlaid  by  Trenton  lime- 
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■tone,  under  which  we  group  not  only 
the  Trenton  proper,  but  also  the  cloiely 
•Hied  Black  River  and  Bird's  V.ye  forma- 
tion. The  contact  between  these  fonna- 
tiona  and  the  Laurentian  area  to  the 
northeastward  follows  a  line  which 
1  iins  rouj?hly  from  Frontenac  county  past 
Mud  lake  to  Centreville  in  Camden,  and 
thence  northward  by  Tamworth  and 
Beaver  lake  to  Clare  river.  '•\Vher<! 
the  line  between  the  third  and  fourth 
ranges  of  Sheflield  comes  upon  Clare 
river,  there  occurs  the  greatest  thick- 
nesi  of  the  beds  observed  in  one  mass 
in  this  part  [of  the  counties.]  It  pre- 
sents a  cliff  of  about  40  feet.  .  .  while 
on  the  same  bank  of  the  river,  within 
si'vcnty  yards,  the  rock  is  pneiss"  (18). 
Further  notes  on  the  distribu- 
tion of  the  Silurian  rocks  in  thes<» 
counties  are  given  in  the  descriptions 
of  the  adjoining  counties  of  Frontenac 
and  Hastings.  The  analyses  quoted  in 
these  descriptions  show  the  character- 
istic chemical  composition  of  the  Tren- 
ton rocks. 

"Further  west,  Amherat  island  and  the 
whole  of  the  peninsula  of  Prince  Edward 
county,  are  apparently  entirely  occu- 
pied by  the  Trenton  formation,  which 
abounds  with  fossils  everywhere. 

"The  Black  River  formation,  seen  at 
Kingston,  continues  westward  along  the 
shore  of  lake  Ontario  as  far  the  vil- 
l.npe  of  Bath,  where  it  is  overlaid  by 
the  Trenton  limestone.  The  latter 
thence  extends  across  the  peninsula  of 
Adolphustown  to  Dc«eronto,  where  the 
basal  beds  liolding  Receptaculites  are 
seen  in  the  bed  of  Sucker  creek  about 
half  a  mile  south  of  the  Grand  Trunk 
railway  near  Deseronto  junction.  The 
outline  of  the  formation  north  of  this  is 
somewhat  irregular,  and  the  Trenton 
limestone  occupies  basin-shaped  areas 
upon  the  Black  River  to  the  north  of 
Napanee,  whence  it  extends  northwest 
into  Tyendcnaga  township.  The  Black 
River  limestone  shows  in  a  bold  esearp- 

(18)    G.S.C.,    1863,    p.    179. 
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ment  on  the  west  line  of  the  township 
of  Richmond,  »bout  six  and  a-balt  mile* 
north  of  the  Bay  of  Quinte,  and  a  short 
distance  south  of  the  crouinf  of  the 
Salmon  river,  whence  the  southern  boun- 
dary of  the  formation  continues  south- 
easterly to  the  sliore  of  the  bay.  Th« 
rocks  are  well  exposed  near  Shannon- 
ville  station  on  tlic  Urand  Trunk  rail- 
way, where  there  is  a  boss  of  granite 
and  quartzitc  upon  which  the  newer 
limestone  is  deponitcd.  The  .Black  River 
limestone  forms  the  north  side  of  the 
Bay  of  Quinte  at  Ox  I'oint,  about  thre« 
miles  east  of  Belleville,  and  large  and 
valuable  quarries  are  here  located  in 
the  massive  beds  near  the  summit  of  the 
formation.  The  opposite  shore  in  Princa 
Kdw.ird  county,  at  .Massasauga  Point,  it 
of  Trenton  limestone.  At  Ox  Point  th« 
strata  arc,  in  places,  inclined  at  an  angle 
of  ten  to  fifteen  degrees,  probably  in- 
dicating an  underlying  boss  of  the  crys- 
talline rocks. 

"The  Trenton  comes  in  to  view  west 
of  this  place  in  a  cove,  and  is  again  seen 
at  Belleville  on  the  Moira  river,  and 
northward  along  this  stream  for  several 
miles,  the  exact  contact  with  the  Black 
River  formation  not  yet  being  traced  in 
this  direction.  From  the  Moira  river 
the  Trenton  continues  ..jong  the  north 
side  of  the  Bay  of  Quinte,  and  is  well 
seen  in  low-lying  ledges  in  rear  of  tha 
town  of  Trenton,  which  is  just  beyond 
the  western  limit  of  map-sheet  No. 
112."  (19) 

The  following  table  of  analyses  of 
Trenton  limestone  was  kindly  furnished 
by  Mr.  H.  C.  Mabee,  chemist  to  the  De- 
seronto Iron  Company.  Mr.  Mabee 
states  that  the  limestone  used  as  a  llux 
in  the  furnace  comes  from  cuttings  along 
llio  Rny  of  (Jninte  railway,  between 
Strathcona  and  Yarkcr.  TIio  samples, 
the  annlyses  of  which  are  given  in  the 
table,  from  along  the  railway  thus  re- 
present a  pretty  complete,  approximately 
east  and  west,  line  across  the  township 


(19)   G.S 

178. 


C,   .Sum.  Report,   1901,  pp.    177, 


I 


raro.    M..T.3i'^^;'j;;;;:!  y^^j^^    .•...«. :sulph, 


Samples  from  yard,  Deseronto  Iron  ("o'v Dl.OU          .!>' 

south  of  Varker M.i             .HH 

"                         •■                 on  B.Q,  Rv S7.77           3  74 

.  .  »'4  .=ji         -iVrw 

"                       '■                        '•           K9.2(;          ».os 

"                         '•                         •■            91.44           X.hO 

"                         ••                         -            •"0  07            1.73 

"                         "                         "             »«.-21            4.26 

'•                       "                Rilrfaee  shftle 7S.93           3.75 

Sample  from  Point  Ann.  near  Belleville K8.74i;        4.13 

"        quarry  at  Newburg «!.3 

"        Bath  cut,  B.Q.  Ry 95.7 
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of  famden.  Some  of  tihe  analyHcs  are  of 
■amples  only,  and  not  «liipiiifnt»,  an  the 
Phosphoiug  and  lulpliur  are  present 
in  too  high  percentage*  to  nmke  the 
•tone  luitable  for  blast  furnace  wi.rk. 
Ihe  silica  also  occasionally  runs  too 
high.  The  analysis  of  the  I'oint  Ann 
rock  socnis  to  represent  a  poor  varietv, 
judging  from  other  analyses.  witU 
which  the  writer  has  ,cen  furniHlied, 
and  which  will  be  found  under  tlie  heaiU 
ing  devoted  to  Hastings  county. 

Theso  ."iiimiilos  represent  for  the  most 
part  picked  material— material  suitable 
for  use  in  the  blast  furn.ice. 

The  following  ii<  the  result  of  an  ai. 
alysw  made  of  a  sample  of  stone  from 
Bollins'   Hill,   Napanee: 

Silica 1,44 

Ferric   oxide   and   alumina     l.tw 

f'.'n'e 63.8a 

AlUjincsia 9^ 

Carbon  dioxide 42.40 


100.32 


U  ' 


"At  Xapanee  Jlills  we  own  a  quarry 
m    connection    with      our    ociiicnt    mills 
(natural  rock  cement).      As  far  as  we 
have  worked  yet  we  find  that   there  are 
Uve  or  SIX  layciH  of  fjood  ceiiirnt   «toiip. 
the  a-rjrreKate  thickness  of  which  would 
be  about  four  feet,  the  layers  beinp  scp 
.irnted  from  one  another  "by  layers     of 
limestone.  The  cement  stone  commences 
perhaps   about    two   feet   from    the   sur- 
face.    We  commenced  work  there  about 
ten  years   af;o.     In  connection   with    the 
cement  works  we  employ  about  30  men 
as  rejriilated  by  the  dcniaml.  Some  parts 
of     the      work     are      going      on     con- 
stantly,    such     as      the      taking      out 
of       the       rock.       burning       or     grind- 
ing.      The     rock       is     broken       to     a 
uniform  size,  and  then  put  into  the  kiln 
and  burned;   it  next  passes  through   the 
crushers     and     grinders,     and      tinallv 
through  screens  of  a  certain  me9.h,  when 
It  IS  fit  for  the  market.    Our  output  last 
year  was  about  9.000  barrels,  valued  at 
as  many  dollars.    The  market  is  in  On- 
tario, to  the  (Jrand  Trunk  Hailwav  Com- 
pany, inr  public  works,  etc.     Our  capa- 
city  IS   equal    to   400   or   .500   barrels   a 
da.v.    There  is  no  doubt  that  the  cement 
is  first  cla«=,  for  by  actual  test  it  stands 
ahead  of  the  Akron  cement.     Jt  sets  as 

ujf-  t';"*.""*  ""  l"!'^'''.^-  n"  the  Port- 
land.   The  demand  for  it  \'^  inereasin"-  it 

a  firm  and  .oIkI  wall  by  the  cement  root^ 
iniT  into  th»  norou^  .-h^r^otrr  of  the 
terr.a  cotta  material.     We  expert  ft  will 

tracts  for  19Sn  aggregate  alreadv  three 
times  the  output  of  ISS.S."     (20) 

^(aWE.  W.  Rathbun    In  Roy.  Com.,  im 


White    dolomite       (crystalline     lime 
li        K  .  'T  '°*  '  '"  "">  "'"•'  "once.. 

3!°serrbedr[2ir''''' '''"''"""'''"''■"'' 
-lU  cleavage  faces  present  dia.M;nal 
u''!J^-J''*  'P*?'^'=  gravity  ot  this  ....k 
i»  J.t.H4,  and  it  contains  a  very  little 
quartz  and  mica.  ' 

^    ,        ,  Ver  tJeni. 

Carbonate  of  lime 555.57 

C'lrbonate  of  magnesia......     45!!)" 

Ferric  oxide q^^ 

Insoluble,  quartz,  etc. .'     o!oo 

01).38" 

Marl 

Marl  occurs  on  lots  15  and  16 
Of  the  second  concession  of  the  town- 
ship of  Shelllcld.  -J  he  deposit  extend- 
over  an  areo  of  two  hundred  acres  and 
perhaps  more,  with  a  thickness  over  the 
greater  fmrtlon     of  at  least     ten  fc,t 

the  air-dricd  material  is  earthv  fri- 
able; color  light  gray.  It  contains 
numerous  shells;  also  some  wood-libres 

Its  analysis  afforded  Air.  !•'.  <;  Wait 
the  following  results  :  (After  drying  at 
100  degrees  C.-ll.vgroseopic  water 
equal  to  ().S2  per  cent.) 

Magnesia ^''^i 

Alumina H? 

IVrric  oxide...         „■"« 

Potassa...    .             ,  "•"" 

S<„la.                 *"<■" 

Carbonic  acid.'.! .?!?' 

Sulphuric   acid....                „„.; 

Pho,.pho,lc   acid.          ntl 

Silica,  soluble '    '  oo" 

Insoliible   mineral    matter...        '  0  71 
OrL'anic_   matter,     viz.,   vegetable 
fibre  m   a  state  of  decav,  and 
products  of  it^  decav,  such  as 
humus.       hiiTiii,'        nr\r{        etf 
and   possibly        little   combined 

"■"♦'"• 5.08 

...  ,  100.62 

Assuming  the  whole  of  the  lime  to 
he  present  in  the  form  of  carbonate,  tri- 
flmg  quantities  of  which  are,  however 
present  in  other  forms  of  combination! 
the^  amount  found  would  correspond  to 
na.SO  per  cent,  carbonate  of  lime. 

"Tlic  iiisf.lrhli.  M.in,.ral  niatlcr  wa- 
found  to  consist  of  (22) 

"'lica^ Q^^ 

Alumina  and  ferric  oxide. .  n  i.l 

H'"^-; o;03 

Magnesia «m 

Ml<alies.(?) S;^ 

0.71" 

IsiJ      OS.C.,    1863.    pp.    .W2-.«! 
(22)  G.S.C..    1894,    pp    25-2fl    R. 
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Alsonu  District 

Crjr»Ulliiie  Umentones  Uare  been  luuud 
at  a  QLUuber  ot  puinu  io  tUU  dUtrict. 
iKjubtloM  lume  ot  these  are  aiiaptud  lo 
UM  iu  certain  ruetuUuryiual  uiivratiun;! 
and  fur  utUer  purpuiieit.  Certain  varie 
tie*  are  said  tu  take  a  good  puUsii,  aud 
can  be  clasged  as  marble. 

'I'lie  Silurian  liiueatunes,  wliiuli  uccur 
uu  the  laluudu  aluug  the  north  shure  ui 
the  Ueorgian  bay  are  described  under 
the  heailmjr  devuted  to  Mauitoulia  in- 
land.    (23)  , 

Marli  are  found  at  numeroui  po:nta  in 
the  district,  but  liave  at  ^el  reveived  lit- 
tle attention. 


Geneva  Lake 

"In  Ueneva  lake,  about  a  mile  iiml  u 
bali  northeast  of  the  oullet,  tliere  id  uu 
islet  entirely  couipuse<l  of  thiiiiy  bedded 
liglit  gray,  dovecoloied  uiid  iiiiiiiy  »hitu 
dolomite,  striking  north  'ij  dei^nues  la^l, 
and  dipping  tu  tlie  west\vard  <iide  at  an 
angle  of  hO  degrees.  It  is  compuut,  and 
has  a  c'unchoidal  fracture,  but  is  travers- 
ed by  tine  threads  o!  <|uart2,  which  pre- 
vent it  from  taking  a  good  polish,  otlier- 
wise  it  might  be  suitable  fur  marble. 
The  same  rock  is  exposed  on  the  cast 
side  of  tlie  lake  on  the  point  just  soutli- 
ward  of  the  above  islet,  but  the  band 
could  not  be  found  on  the  northern  side 
of  the  lake,  towards  which  it  strikes  in 
the  opposite  direction.  Un  the  railway 
track  ihicequarters  of  a  mile  south  of 
the  outlet  of  Geneva  lake  there  is  a  fif- 
teeiifeet  bed  of  j^ay  to  dove-colored 
flncfjrainod  dolomite,  wea tliering  dark 
brown.  It  strikes  north  43  degrees  east, 
and  the  beddin^r  is  about  vertical.  This 
dolomite  band  is  separated  from  horn- 
blende jiranite  to  the  southeast  by  about 
three  hundred  feet  of  ash-gray  grey- 
wackp.  The  granite  towards  its  contact 
witli  (lie  latter  becomes  mixed  with 
coarse  breccia  and  conglomerate.  Un 
the  other  side,  or  to  the  northwestward, 
the  dolomite  is  followed  by  coarse  fels- 
patliii"  sandstone  and  silicious  greywacke- 
conglomerate  or  breccia.  .At  the  outlet 
of  Geneva  lake  the  rock  is  a  greywackc 
passing  Into  granite,  and  it  includes  some 
black  slate  and  a  patch  thirty  feet  thick 
of  impure  dolomite."    (241 

A  specimen  of  finegrained  crystalline 
limestone  collected  by  the  writer  on  the 
line  of  the  Canadian  Pacific  mihvay  near 

('.'."i)  The  fnllowlnff  m.ny  be  added  : 
"  South  frnm  Collins'  Inlpnt  there  are  two 
ffrnupe.  called  thp  Fox  islands  and  the 
Papoose  islands:  the  former  about  X  and 
the  latter  about  7  miles  from  the  general 
run  of  the  coast.  On  Bayfield's  chart 
they  are  described  as  be!n«?  composed  of 
limestone."     G.P.C..   1S«3,   p.   193. 

(211  B.M.,    Vol.    I.,    p.    82. 


Oeofva  lake  atatiun,  wo*  found  tu  pua- 
MM  the  foUuwiug  compueitiuu:    {ilj. 

I'er  cent. 

iiiliea 0,04 

Alumina U.iili 

ierrouu   oxide 2.31 

Lime 27.01 

Magnesia ltf.(M 

Carbunic  acid. . . .  41.87 

Moisture ..  u.16 

Lake  Panache 

"impure  niagnesian  limestones  ara 
found  at  several  pUi.ts  along  the  north- 
erii  side  of  Lake  I'anaehe.  They  are 
generally  line  giuined  and  semi-crystal- 
Hue,  of  light  greyish  colors,  and  always 
conlaiu  a  large  proportion  of  silica,  in 
tue  lurm  ol  grain»  and  llueaUs  or 
strings,  liie  purer  ol  two  specimens 
from  the  north  shore  of  this  lake,  an- 
alyzed by  Dr.  T.  S.  Hunt,  gave  5.J.1U  per 
eciil.  of  carbonate  of  lime,  and  li.5  per 
cent,  of  carbonate  ot  iiagiiesia,  the  bal- 
ance being  insoluble  matter.  The  expo- 
>siues  Ol  limestone  on  this  lake  do  not 
allappea,  to  belong  In  one  Iraiid;  indeed, 
l.h'y  may  cunslitule  a  number  of  great 
iiias.*es,  wholly  or  partly  formed 
by  a  process  of  segregation  or  concretion 
and  may  be  unconnected  with  each 
other.  At  one  part  of  the  shore,  where 
tlio  liiiiostoiie  is  well  i>xpo.st'(l,  .Mr.  Mur- 
ray 6-tiiiialed  its  thickness  to  be  150 
feet.  A  band  of  impure  light  gieenish- 
gray  dolomite,  weathering  br  wii,  crosses 
the  Wahiiapilae  river  at  I.slanil  I'ortage, 
almut  Ihiee  miles  Iwlow  the  outlet- of 
ine  lake.  ine  rocks  are  here  near'/ 
Mrtlcal,  but  undulate  a  good  deal,  and 
1  estin,  ited  this  band  to  have  a  thick- 
ness of  t  least  300  feet.  The  rocka 
aritun  I  .  I'anaehe  and  thence  by  the 

canoe  route  to  lake  Wahnapitae  are  de- 
scribed by  Mr.  Murray  in  the  Geological 
Siirvev  Kcpiirt  for  18."i:t  50,  pages  178- 
190"    ('2.-1). 

Kcfirriiig  to  tlie  niagncsian  limestones 
of  lake  Panache,  Mr.  .Vlexander  .Murray 
.says : 

"On  the  north  slmre  of  Lake  I'.inaelie. 
alioiit  midway  between  the  inlet  from 
lake  T.avasp  anil  its  wcst-ern  extremity, 
a  band  of  limestone  oreiirs  which  whero 
first  observed  appears  to  be  both  under- 
laid .and  overlaid  by  syenitic  slate-con- 
glomerate. The  mass  of  thi.<i  limestone, 
which  measures  about  sixty  yards  across 
and  may  be  about  150  feet  thick,  is  of  a 
palo  iivixy  rftlor  on  tract iiro.  wea- 
thering to  a  bluish  gray,  with  thin 
layers,  which  Jiave  the  appearance 
of"  chert,  but  are  in  reality  only  harder 

(24)     n.   M.  Vol.  12.  p.  .TO.. 
r2->)  O.S.C,  Vol.  v.,  part  1.   1890-91,  pp. 
!3-H  F. 
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S!!r,'l°M  I'  ^5!  """tone,  weathering 
quite  black.  About  the  blue  of  the  m" 
c»reou»etr»U4ome  ol  toebediar*  blue, 
Jioldinff  more  ■iliciouii  matter  than  the 
gray  ^ledii,  while  other*  are  of  a  breocjat- 
•<t  character.  The  bedi  are  all  more  or 
le«  interaected  by  imall  vein*  of  tine 
gTcenwh  ja«pery-lookina  trap,  whiih  wt^a- 
lher«  brown  or  yellowish. 

"To  the  eastward  of  thU  expcure  the 
only  Indications  ohm-rved  of  the  pre- 
tence of  limeitone  were  on  the  eaat  (lite 
of  the  larpe  iaiand  at  the  entrance  of 
the  south  bay.  an<i  in  the  peninaul.-.  on 
the  north  sidv  at  the  entrance  of  the 
eastern  arm;  in  both  of  these  looalitiM 
•mall  exposures  of  a  blackwoatherinff 
brecciated  rock,  which  proved  to  be  cal- 
eareou*,  came  up  in  one  or  two  parti 
just  over  th.  surface  of  the  water.  On 
the  iaiand  the  calcareous  rock  is  overlaid 
by  a  blnck-weatherinfr  slate,  which, 
thoii^h  without  pebblee.  re.embles  the 
matrix  of  portions  of  the  .late-eonBlo- 
merate.  On  the  peninsula  at  the  eastern 
arm  the  brecciated  rock  comes  directly 
in  contact  with  )rr.'on«tonp.     .     . 

"At  the  head  of  the  lower  south  «x- 
pansion  of  I-nke  Panache  the  limestones 
are  a?ain  aeen  on  both  sides.  »nd  also  on 
the  two  lalands  near  the  middle,  atriklnsr 
about  east  by  north  and  west  by  south 
and  showinif  a  southerly  dip  on  the 
north  Sid?  of  the  exposures;  but  the 
elat^c  conRlomerate  with  which  it  seemed 
to  be  aaaocLited  at  other  parts  only  ap- 
pears on  the  south  side  of  the  larje  is- 
land  lymjr  at  the  entrance  to  the  north- 
em  arm.  and  between  this  island  and  the 
exposure  of  limestone  on  the  west  side 
of  the  ha V  there  is  a  point  to  the  north- 
east of  the  limestone  displavin?  flne- 
prained  irreen  slate,  which,  thouc'h  very 
much  disturbed  and  intersected  bv  quartz 
veins,  appears  fco  show  a  jreneral  dip  to 
the  northwest."    (26). 

Mr.  Murray  thinks  that  some  of  the 
above  str.ita  mijht  yield  good  stone  for 
burning  into  lime.  A  specimen  from  the 
section  on  the  north  side  of  Inke  Pana- 
che wn«  .nnnlrzed  bv  Dr.  T.  .Sterry  Hunt 
and  jrave  in  100  parts  .-i.i.lO  carbonate  of 
Iimo.  fi  .->0  carbonate  of  macmesia.  38  40 
insoluble  sand  and  a  trace  of  iron  \ 
specimen  of  the  limestone  at  the  lower 
end  of  lake  Pan.iche.  analvzed  bv  the 
same  che.mist.  <:,iv'-  .ll.!)7  per  cent',  car- 
bonate of  lime.  2.40  carbonate  of  masr- 
nesia  and  .■..5.fi3  in=nluhle  residue;  and  a 
specimen  from  the  lower  lake  near  the 
outlet,  lyin?  between  the  two  ridires  of 
the  mountain  range  nave  3«..nO  per  rctif 
carbonate  of  lime  with  a  little  mame- 
eia. 

La  Qoche  Lake 

"Alons  the  northern  arm  of  the  larger 
La  Cloche  lake  calcareous  rocks  or  Tm- 

(M)    O.S.C.    1853-54-53-58,    pp.    181-183. 


pure  limestone*  occur  at  aevcral  places 
passing  below  a  c«)naiderable  thlcknesa 
of  slate  conglomerate,  and  they  are  again 
me'  with  on  the  smaller  lake  to  the 
nortl.we.t.  High  ridge,  of  quarUite 
•'"'"";'«  "-«fl.y  on  edge  and  ^  formtag 
P"'  »'  the  La  Cloche  mountain.,  ria*  on 

larger  lake,  while  greenstone  and  quMt 
j.tf  are  found  on  the  northern  sfd*  of 
the  amal  er  one  It  would  therefore  ap- 
pear  that  in  thia  part  of  the  great  Hi- 

eur"!l'^".V'"  »"»"»•'»»  limeJtone.  oS- 
cur  among  the  quartzitea,  and  are  aome- 

Townahlp  of  Rutherford 

"A  band  of  finely  crystalline  limestone 
occur,  among  the  Uun.niun  rock?"  the 
northern  part  of  the  towualiip  „f  Kutb 

Vrvf  \hf  ''^"'^'  "  "'^^  S>e  bound- 
ary  line  between  the  red  uranite  tu  the 
southward  and  a  great  'tlfiekne..  o? 
quartiues  to  th*  northward.    The  June- 

w?t°hu    *S«  «"»"•     to  the  aoutheaat 
«itb  the  Huionian  quartzite  and  horn- 
blende  schut.   to   the   northweat  occur, 
at  the  south  side  ol  a  rather  alevated 
r^y  island  m  a  cove  about  Jiie  mUe 
north  of  the  western  entrance  to  'the 
pMsage    or  channel,  on  the  north  side 
of  which  Kiiiarney  village  is  built.    The 
geology  of  this  locality  and  the  relations 
aivin  K  '""'^.^  referred  to  can  beat  be 
given  by  quoting  the  description  in  the 
J^~'o«"!«I  Survey  Keport  by  the  writer 
'^•.n^'l"*  B«"J    '°r   l"?".  page  209  ' 
RnfiJ;^»"'S  "."*  "*•.*  °'  "'«  tow>iahip  of 
Rutherford,  from  the  northern  limit  of 
tl:e  granite   (at  the  elevated  rocky  is- 
land  above-mentioned)    quartzites     and 
hornblende  aohurts  hold  the  shore  as  far 
as  Lamorandiere  bay,  in  the  northweat 
comer   of  the   township.     A     blackish- 
green,  massive  and  rather  coarsely  crys- 
talline    hornblende-rock,  ^lavinj;  an   ex- 
ceedingly rough  or  iiregiilarlv  pitied  Sur- 
lae.-,  is  exposal   on   euner  "side  of   tno 
narrow  entran.e  to  thi.  bav.    Upon  the 
•lope  of  the   hill,  about     loO  ni^  in 
from  the  north  shore  of  the  bav,  at  a 
point  about  half  a  mile  from  the"  above- 
named  narrows,  a  band  of  flnely-crystai- 
Ime  limestone  occurs  among  the  Huron- 
lan   rocks.     It  has   a   vertical     attitude 
and   runs  about  north   70   dofrrees  west 
at  the  part  examined.     lU  total  thick- 
ness IS  about  75  feet,  of  which   the  2,5 
feet  a  ong  the  northern  side  consists  of 
a  single  solid  band  of  nearly  white  fine- 
y    crystalline    limestone,    clouded  with 
light  greenish  and  grayish  •  itches.    The 
remaining  50  feet  are  mixed  with  shalv 
PJJfl'es  of  hornblende,  together  with  ii 
']"'e  shining  granular  magnetic  iron  ore. 
Adjoining    the    limestone    on    the    north 
side  is  a  band,  only  a  few  feet  in  thick- 
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nMa,  of  dark  imokf-colured  chert-rock, 
ribboned  with  itrcak*  u(  a  ilull  red 
oolur.  It  break*  «Mily  witli  a  tine  con- 
eboid*!  fracture,  and  appfar*  to  be  iilcn- 
tieal  with  a  rock  which  wa«  U4vit  by  the 
mound-builder*  for  niaklnft  nonie  of  their 
arrow-bead').  Xbi*  in  futluwi'il  to  the 
northward  by  a  dark  uulornl  diuritio 
oongloniaratc,  In  which  the  pebblM  are 
moiitly  tniall  and  generally  widvly  icat- 
tered,  and  farther  on  by  a  very  dark  ({ray, 
•oft,  maMive'lookin;;  micaceoiu  it'hi<t, 
moit  of  whioli  U  full  of  small  pehlile". 
Meniiireit  trom  tlie  litiieittonv  band,  a 
thickneiu  of  between  100  and  200  feet 
of  theie  rock*  i»  exposed. 

"  'On  the  north  iihore  of  Laniorandiero 
bay,  a  few  hundred  yards  eai^tward  from 
the  outcrop  of  limestone  above  describ- 
ed, are  two  exposures  of  very  tough 
massive  hornblende  rock,  and  between 
the  two  arms  of  the  bay  is  a  more  fiv 
•ile  variety,  intemtratified  with  a  red- 
dish ftray  quartzite.  which  also  overlies 
the  mixeil  rocks.  The  dip  is  here  north- 
westward, at  an  angle  of  80  to  TO  de- 
grees, and  the  series  is  underlain  by 
granitoid  gneiss.'"  (27) 

A  sample  of  thtt  crystalline  limestone 
collected  bv  the  writer  was  found  to 
have   the   following  composition: 

Per  cent. 

Lime 29.30 

Magneeia lU.OO 

Ferric  oxide 1.77 

Alumina 37 

Carbon  dioxide 43. OU 

Insol.    residue 6.94 


100.41 


Marbles 

"At  Garden  Kiver,  ne.ir  -Jault  Ste. 
Marie,  the  Commission  visited  the  quar- 
ries of  the  Warminjjton  Stone  &  Marble 
Co.  Here  we  found  a  mountain  of  mar- 
ble, stated  by  the  owners  to  be  ,">.000 
feet  wide,  8,000  feet  Ion;;,  fiOO  fwt  hiffh 
and  of  unknown  depth,  while  the  band 
upon  which  these  quarries  are  situated 
is  supiM>>ie<l  to  extend  inland  for  about 
thirty  miles."   (28) 

"At  Garden  river  they  are  opening  a 
quarry  of  beautiful  dark  marble,  a  Hu- 
Ionian  limestone  or  dolomite.  The  'har- 
den river  hand  extends  for  many  miles; 
it  crosses  i'A^hn  lake,  and  has  been  trac- 
ed and  mapped  through  that  country  by 
Sir  William  Ix)gan.  I  do  not  think  it  is 
uniform  in  character:  in  one  p:at-c  I 
think  the  beds  would  be  better  than  in 
others.  It  seems  to  be  a  very  beautiful 
and  good  marble,  and  the  openings  of 
Garden  river  1  con.«ider  look  exceedinsly 
promising.      Wherever    the     Laurentian 

(27)  B.M..   Vol.   I.,    p.   83. 

(28)  Roy.  Com.,   1800,  pp.  228-229. 


limestones  occur  we  can  i|uarry  them  fur 
marble,  but  they  are  generally  cuar*« 
in  the  grain.  I  have  not  seen  the  mar- 
ble at  llriilgcwutiT,  but  •iippoite  it  is  the 
ordinary  Laurentian  crystalline  lime- 
stone. 1  have  Hcen  some  specimens  that 
were  brought  from  the  township  of  Bar- 
ne.  The  marble  there  is  coar»e-gruined, 
and  has  specks  of  quartz  and  other  min- 
erals in  It.  I  have  seen  the  Arnprlor 
marble,  and  think  there  sliould  be  no 
ditHciilty  in  quarrying  it.  Some  of  that 
marble  i«  very  beautiful.  It  ha*  al- 
ready been  extensively  used,  and  ite 
value  proved.  All  limestones  capable  of 
taking  a  polish  are  marbles."  1 29) 

"Half  way  down  Kcho  lake,  on  the 
north  side,  a  point  of  banded  marble 
runs  out.  It  is  c<iniposeil  in  places  of 
alternate  thin  bands  oi  pure  white  and 
colored  stone,  much  twisted.  The  color- 
ed portions  being  harder  are  weathered 
out  more  prominently,  and  show  the 
xtiiii'tiire  very  plainly.  Sir  William  Lo- 
gan describes  its  appearance  'ry  fully 
in  his  report  on  this  district.  ..s  a  rule 
the  marble  is  tinted.  This  is  especially 
the  case  behind  Garden  River,  where  the 
same  cerles  of  marbles  are  again  tapped; 
but  at  Echo  lake  there  is  an  immense 
quantity  of  the  banded  marble  with  pure 
white  streaks.  Where  again  accessible 
in  the  bluff  about  two  miles  north  of 
Garden  River  village,  on  St.  Mary  river, 
the  band  is  about  a  mile  wide.  The 
strike  is  about  eo-st  and  west,  and  the 
dip  al">\it  .5"  'leirrees  north.  Tlie  marble 
is  quarried  at  this  location  by  a  Chicago 
company,  and  a  railroad  is  being  con- 
structed into  it  from  the  river.  It  is  a 
very  close-grained  and  hard  stone,  and 
is  said  to  take  an  excell.->nt  polish.  The 
colors  are  shades  of  green  and  pink  in 
different  parts  of  the  bed.  Wendin?  by 
very  soft  jradatinns  into  white.  Tt  is 
(Itiniried  affninst  the  north  and  south 
joints,  ana  may  oe  cot  out  in  very 
large  layers."    (.W) 


Palaeozoic  Limestones 

"In  the  northern  part  of  the  Province, 
west  of  .Tames  hay.  we  meet  with  almost 
horizontal  irray  and  yellowish  sray  lime- 
stones, containing  fossils,  which,  accord- 
ins  to  the  late  Mr.  F.  Billinea.  the  cele- 
brated palaeontologist,  belons  to  the 
Niagara  formation.  The«e  strata  occnT 
alon?  the  Albany  river  above  its  june- 
tion  with  till'  KetiuL'urni.  Hint  atso  along 
the  latter  stream  as  far  up  as  the  first 
portacre.  The  limestones  are  overlaid  bv 
a  considerable  thickness  of  chocolate-col- 
ored marls  with     greenish     layers     and 

f2!»    Ihld.    pn.   (W-fi9:    extract   from   evi- 
dence of  Dr.  Selwyn. 
(30)     Ibid.   p.   76. 
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p»tch*«,    but     witboul     obMrrcd    foi. 
•ilt.     (31) 

■On  MouM  river,  banks  of  gypsum  op- 
cur  from  ton  to  twtnty  (e«t  high,  mik- 
clally  on  th«  northwMt  itdt  below  th« 
junction  of  the  MUninttibl.  for  •  space 
of  Mbout  leven  mile*,  or  from  thirty  one 
up  to   thlrtvflifht  mllei  above      Moo.« 
Joctory.     About   ten  feet  of   the   lower 
part    01    the   Uepoilt    coniitt      ot     »olia 
gyjwum  of  a  lijfht  bluUh-Krey  color,  but 
the  upper  portion*  are  mixed  wit!,  marl 
In  •oiiiH  M-rtioni  of  thcie  hunkn  a  i-om. 
paratlvely  umall  proportion  of  the  gyp. 
•um,  but  itill  large  commercially  upoafe. 
Inu.  in  nearly  white,  and  from  thin  cir- 
cumntaiice  thpy  have  received  the  niriie 
of    'the   H'lit.'    linnlta.'     The  ir<'oIosrical 
«t'e  of  thi-e  deiMMltx  c»nnot  he  f»r  from 
the  Onondajrn   formstion,  ami   it   would 
not  l>e  Kurpri^ins;  if  aalt  «Jiould  alu  be 
found  in  (he  roclc*  with  which  thev  are 
atsoeinted."  (32)  ' 

"In    th..    rofion    «outhweit    of    .lamea 
Bay  the  Corniferou^    formation  oreupipi 
«n    nron    (rrr-ntcr    than    all    the    western 
penin'Hla    of  Ontario.      A    larire   part   of 
thii,    lyinsf    hotwecn    the    Alhany    river 
and  the  lm«in  of  the  i!oo«e  river,  comen 
within    the    northern   part    of   the    Pro- 
vince.  It   con»i»t«  moiitiv  of  porout  and 
envernous  drnh  irrey  and  vellowith  -Tey 
fo«siIifprn!n   lim''«tone«,   reotinir  dire'etlv 
upon  th,    ArchniMn  roclc«  to  the     south' 
n-iir.l    tho   hno   nf    iunctlnn   outtins     the 
MlieinniW  river    Juft     helow    Hell-irate 
Hio   Mntf.TL'.Ttii    in.t  holnw  the  lone  Por- 
th7e.  and  the  Ahittlhi   iu^t  holow    The 
Ottt's     portage.    Manv  of  the  Cornlfer- 
oi;»     ',„,i!,    of    thU    district    helonir    to 
•p.rtf..:    which    dilTcr   from    tho«e    of   the 
formntmn  in  regions  to  the  smith  of  the 
hciiht   of    land,   tending   to    show   that 
there  was  here  a  separate  hn«in  in  these 
early    times,    ns    well    „,    „„„..      ,\f    jj,p 
foot  of  r.rand  rapid,  on  the  Mattamimi 
river   the    writer,   in    1R7.5.   discovered   a 
'■irL'P    deposit    „f   rich   clnvdrnnstone     in 
these  rocks,     'n,e  materials  of  the  drift, 
for  a  eonsidcr^ihle  distance  to  the  south- 
ward of  the  Cnrniferous     formation     In 
this   recion.    contain    frasjments    of    this 
ore.  indicating  that  it  exists,  and  prob- 
ahlv  in  the  same  horizon,  among  these 
rncl^s.  ,n  m:iny  other  places  hesides  the 
ahovr-  mentioned  locality  on  che  .Matta- 
cnmi,"  fS.T) 

"llie  last  exposure  of  frnciss  is  seen 
about  threequnrters  of  a  mile  tM-!^w 
the  lowest  portage  fon  the  Kcnognmi  or 
Knglish  riverl  or  nenrlv  70  mV.fis  fr.-.rr, 
T.on?  lake,  following  the  river,  and  the 
first  exposure  belongin?  to  the  "reat 
continuous  area  of  unaltered  flat  ?vin<' 
strata   is   about  one   and   three-quarter 


nn    Roy.    Com..    1890, 
'.t2T  Ibid.  p.  4a. 
faS)    Ihid,  p.   47. 
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mile,  farther  down.  This  eontUta  of  a 
thinly  bedded,  gretni.hjdrab,  soft,  An«- 
grained  caleareo-arRiilaeeoua  aandstone, 
without  obwrved  fuMil..  Between  this 
point  and  Hewblna  island  tha  strata  ax- 
posed  in  the  bed  of  th*  river  con- 
•i«t  of  thinly-l)edded,  yellowlah  and 
drab  colore.l  argillaeeoua  limestones  and 

ui  •  ,  '".  ""  '""'''  i"*'  •'>o»e  Pem- 
bina island  a  section  of  about  20  feet 
consists  of  soft  greenish-drab,  earthy  and 
porous,  argillaceous  beds,  from  6  to  8 
inches  thick;  underlaid  by  a  few  feet  of 
yellowish  drab  and  bright  brownishyel- 
low  calcareous  lie.js.  having  a  eonchoi- 
dal  fracture,  and  measuring  from  2  to  » 
inches  in  thickness.  These  strata  arc  as 
nearly  as  possible  horinontal.  Tliey  ap- 
pear to  hold  no  fossils."  Fossils  found 
In  the  gravel  and  shingle  near  by  indi- 
cate that  tlie  strata  are  Upper  .Silurian, 
and  probably  belong  to  the  Niagara 
formation.  (34) 

"Leaving  the  foot  of  the    Long  Portage. 

he  lirst  exposure  of  solid  rock.— whicli 
Is  also   the   principal   one   on   the   river 
rUaltagnmi]  -begins  nt  17  miles,  or  at 
the  head  of   the  Hrsnd   Rapid,  which   is 
about  a  mile  ,.nd  a  quarter  long,  and  has 
a  fall  of  about  20  feet.    On  the  northern 
side   of   the   river,   nt   the   h.-ad   of   the 
rapid,  there  is  a    lifT  ,"«>  feet  hiuh.  con- 
sisting of  dark   grey  bituminous     lime- 
stone,   inter-stratified    towards   the   bot- 
tr>m  with  earthy  drab  limestone,  all  wea- 
thering to  a  drab  color.     Half  wav  down 
the     rapid,     tJiis     clifT     is       about     20 
feet  and  nt  the  bottom  about  10  feet  in 
height.       ■|^lc     thickest     beds       measure 
about    2    fci't.    and    occur    towards    the 
top.     A  similar  cliff  runs  along  the  op- 
pn-rtc    side    of    the    'iipid.      The    dip    ia 
southeastward,    at    !  Jie   rate   of  one    in 
fifty    to    one    in    one    hundred.      Fossils 
are  not  common   in  these  rocks   [Oomi- 
fcrousl."    (3.5) 

"In  ascending  the  Kenojami  river,  we 
have  a  repetition  nf  (he  jwlogical  con- 
ditions which  were  nliscrved  on  the  Al- 
bany. From  The  Forks  to  Mamattowa, 
drab  and  chocolate  colored  marls  and 
inteistratificd  band-i  nf  earthy  yellow- 
ish limestone  are  exposed  in  "a  few 
places.  Following  up  the  stream,  at 
about  7  miles  above  M.imattawa.  the 
bottom  of  the  river  is  composed  of  beds 
of  limestone,  which  are  in  places  some- 
what disturbed. 

"The  river  between  this  spot  and  the 
AJbatiy  appears  to  run  upon  the  axis  of 
B  slight  anticlinal.  At  the  end  of  the 
seven  miles  indicated,  we  enter  between 
banks  composed  of  chocolate-colored 
marl  interstratifled  with  bluish-green 
bands,  and  varying  from  50  to  80  feet 

'S)i  o  sc.  1S70-71.  p  srm 

(•).".>  Ibid.   lS7.'S-70.  p.  310. 


u 


"■'f  J*  J 


■  of  • 

I,  fln«- 
litont, 
I  thU 
t«  ax- 
eon- 
I  anil 
•■  and 

P»m- 
I)  feet 
\y  and 

to  8 
Vet  of 
hvel- 
nchoi- 


init 


at 


20 


«; 


^' 


M 


"^Af*: 


S'*i 


.*    Jl 


-.k 


m- 


y 


I 


M 

i  1 


ri 


,'1 


B 


(iTHV  ilolijinitc  bluIT,  AiKk'nlnti  iiniirrie«,  showiiiK  lic-hris  from  uimrryitiK  IiIimU  >l«tiH'.     Kv.t'x  ('Muiily, 


i 


Lime  kiln  at  Limcliiiusc.    Hallnn  County. 


1903 


Limotonct  of  Ontario 


33 


in  height.  These  bankit  continue  on  l>oth 
■ides,  almost  uninterruptedly  for  alMUt 
10  miles  up  the  stream.  Alxive  this  the 
banks,  which  maintain  almost  the  same 
height,  especially  on  the  southern  side, 
are  mostly  composed  of  stiff  grovelly 
clay,  with  boulders,  hut  the  ciiocolatc- 
colored  marl  Is  seen  here  and  there  al- 
most  to  Pembina   island."   (36) 

Brant 

"The  most  southern  exposure  of 
the  summit  of  the  formation 
[Uuelph],  on  the  Grand  River,  occurs 
just  ulxire  Miildleton  bridge,  on  the 
twenty-tirnt  or  twenty-sccimd  lot  of  the 
sixth  range  of  Dumfries.  The  rock  is 
a  light  grey  dolomite,  weathering  to  a 
pale  drab.  .  .  Similar  beds,  with  others 
of  a  pale  buff  color,  continue  up  to  thq 
north  end  of  the  fourti'i'nth  lot  iif  the 
sixth  range  of  Dumfries,  with  a  very 
gentle  dip  to  the  southwest;  the  dis- 
tance across  the  measures  being  prob- 
ably two  miles.  .  .  The  rocks  of  tlia 
tJuoiph  formation  nr.-  .-iguin  met  with, 
farther  up  the  (Jrand  Kiver,  in  the  vi- 
cinity of  Gait."   (37) 

".•Vt  Paris,  on  the  east  l)ank  of  the 
river,  between  the  Great  Western  Rail- 
way viaduct  and  -Mr.  Wright's  plaster 
bed,  the  strata  of  this  part  of  the  for- 
mation [Onondngn]  arc  very  well  ex- 
posed. Here  we  have  eight  "or  ten  feet 
of  tender,  brittle,  greenish  argillaceous 
dolomitic  rock,  often  red  weathering, 
and  passing  into  a  shale.  This  is  over- 
Inicl  hv  thri'c  feet  of  (liivoeolnred  ilolo- 
mite,  vesicular  below,  with  thin  eroded 
cellular  beds:  followed  by  a  bed  of  one 
foot,  compact  above,  biit  cellular  be- 
low, and  siiecceded  by  a  foot  or  more 
of  vesicular  beds-  These  are  overlaid 
by  about  a  foot  of  conglomerate,  ap- 
parently of  ve«ieiilar  iloloniite.  with 
fragments  of  green  shale:  the  lipper 
part  very  ferruginous  and  deeompos- 
ing.  Tlie  whole  is  overlaid  by  green 
shales,  ninre  tender  and "  eriimb- 
ling  than  those  below.  These 
strata  are  sljijlitly  tmihilatiiiu'.  and  as 
they  are  concealed  near  the  gypsum 
quarry,  it  is  not  easy  to  give  the  exact 
horizon  of  this.  The"  iip|«'r  part  of  the 
p\-psum  bed  is  intercalated  with  much 
dolomite,  and  for  two  feet  seems  made 
up  of  alternating  lenticular  masses  of 
pypsum  and  dolomite,  the  latter  pre- 
vailins  at  the  top.  and  siipoeeded  by 
tiliin  bedded  cellular  dolomite,  one  pof- 
tiiiii  of  wliieii  seems  to  iiave  been  iiroken 
and  recemented.  K.vaniples  of  this  are 
seen  on  the  other  side  of  the  river  just 
below  the  viaduct,  where  the  green 
shales  are   overlaid    by  masses   of   sinii- 

(.•W)  G.S.C,   1S71-72.   p.   ns. 
(37)    Ibid.   1863,   pp.    338-0. 
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lar  dolomite,  often  stained  red,  and 
having  apparently  been  broken  and  ft- 
cemented  into  a  kind  of  breccia."   (38) 

"Proceeding  westward  from  Ancatter 
no  i-xpoNurt's  of  rmk  are  om-ountori-d 
until  Woo<lstock  is  reached,  at  which 
point  the  erosion  of  the  Thames  has  re- 
moved the  glacial  debris  from  the 
underlying  Corniferous  linie»tone.  Both 
north  and  south  of  t!'S  highway  rock 
is  to  lie  seen,  not.  however  for  some 
distance  west  of  Ancaster.  The  ro«d 
from  this  place  to  Brantford  reaches 
the  sununit  about  two  miles  out  and 
then  traverses  a  level  clay  country. 
At  Urantfovd  although  no  rock  is  nor- 
mally exposed,  it  has  l)een  encountered 
above  the  dam  at  about  15  feet  below 
water  level,  and  below  the  dam  about 
five  feet  down.  An  opportunity  was 
had  oif  seeing  a  small  piece  removed 
in  making  excavations  for  new  piers 
for  the  Brantford  Power  and  Light 
Company.  'ITie  sample  was  n  hard 
conrimet  gra.v  limestone  with  a  dis- 
tinctly glaciated  surface;  the  direction 
of  glaciation  was  of  course  indetermin- 
able, the  rock  not  being  in  place.  Con- 
versation with  workmen  led  to  the 
opinion  that  lK)th  the  striae  ond  dip 
of  the  roc',  had  a  sr ,ithwesterly  direc- 
tion. 

"At  Brjntford  post-glacial  gravel  lies 
directiv  jn  t'l-  -..k:  it  is  almost  con- 
tinuous ds  lar  as  <!alt  and  also  ex- 
tends west  to  Burford.  Southward, 
however,  it  gives  place  to  clay:  for  at 
the  Cockihutt  bridge,  two  miles  south 
of  Brantford.  forty  feet  of  continuous 
clay,  devoid  even  of  sandy  partings,  was 
pierced  in  making  foundations  for  a  new 
bridge. 

'These  post-iriaeial  beds  consist  main- 
I.v  <  '  coar-  ^:.Tid  with  pebbles  nio^t- 
l.v  o.'  imestone.  but  many  of  the  .Arch- 
aean rocks  ar'?  aiso  represented,  some- 
t.mes  by  fro<rments  of  considerable 
size.  (V)ntin'iing  south  from  Brantford, 
e!ay  deposit-s  alternate  with  gravel,  the 
ponntry  gr.-ir.unlly  jirowing  less  hilly  to 
tlie  vieinily  of  Waterford.  ,»<outh  of 
(his  p'c.ce  several  interesting  exposures 
of  Corriferoiis  roek  are  to  be  s.^en. 
Stratifie<l  gravels  prevail  in  the  iia- 
nu'diate  vicinity  of  Waterford.  but  on 
(lassinir  south  towards  K<ickford  they 
a^ain  frive  Tl.ice  to  clay,  which  is  prac- 
ti.-ally  continuous  to  the  shore  of  lake 
Krie."   (.•?!>) 

"Returning  to  Brantford,  the  north 
and  south  section  was  continued 
farther  north,  the  first  exposures 
being  seen  in  the  banks  of  the 
river  at   Paris,    /here  the  Onondaga  or 
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gyp«umb«Brin^  formation  b  enoounter- 
H.  Near  th*  bridge  over  the  Orand 
river  at  this  place  fifteen  feet  of  aoft, 
thin-bedded  ihales  with  interUmlna- 
tion*  two  to  four  inchM  thick  of  aoft 
limestones  are  exposed.  An  anal>-<ii  of 
this  limestone  was  mode  to  ascertain 
its  general  nature  and  its  content  of 
gypaum,  of  which  substance  it  proved 
practically  free,  as  •  glance  at  the  an- 
alysis will  show  : 

Per  Cent. 

Water 0^33 

Insoluble  residue 3.32 

Calcium  oxide .'  27.77 

Alagnesium   oxMf [  is'xs 

Carbonic  acid 33  42 

Sulphur oIjo 

"In  apite  of  its  association  with  the 
gyp»Uemu«  ahale«,  this  rock  is  there- 
fore very  free  of  bo*h  aluana  and 
sulphur.  The  uppermost  layers  how- 
ever are  more  cavernous  than  the  typ- 
loal  rock  analysed,  and  contain  small 
particles  of  pypsum.  The  shaly  por- 
tions are  soft  and  friable,  and  resemble 
the  Don  Valley  shales  of  the  Hudson 
Kiver  formation  as  exposed  near  To- 
ronto. The«e  shalea  are  practically  the 
»ame  a«  the  slate  at  gypsum  quarries, 
of  whicn  an  analysis  will  be  given  later. 

.■.r^^j^"'**  *''*  ^°°^  '•  «>over«d  by  a 
thici.  rtei>osit  of  post-glacial  gravel  sim- 
ilar  to  and   probably   continuous  with 
that  at  Brsiiiford.     About  a  mile  and 
a  Imlf  below  the  town  are  situated  the 
pypsum  quarries  or  'plaater  mines,'  as 
they     ^  e  <»IIed     locally.     The   Grand 
has  hollowed  out  its  bed  through  the 
cravel  which  rises   to  an   elevation   of 
100  feet  or  more  above  the  high  water 
level    ni-  which  point  the     rock  is  ex- 
posed for   ^    half  miln  along  the  river, 
llie  nR.tnod  of  quarrying  is  to  run  tun- 
«cU   Pbout     five   feet  square     into   the 
hi  Isid.   and  to  enlarge    these  passages 
into  chambers   where  good  material   is 
enmuntered      The   product,   as  brought 
to  the  nim.th  of  the  tunnel,  consists  of 
mixed  slate  and  gypsum,  both  gray  and 
pure   white   in   color.     The   gy^uii  oc- 
""If  .1"   "J^!^"   e'acks   in    the  shale 
with  Its  fibres  arranged  tt  right  angles 
to  the  walU,  or  as  selenite  in  ramify- 
ing veinlets  traversing  the  slate  in  all 
dirertions.     Some  portions  of  the  rock 
are  filled  vnth  crystals  of  gypsum,  while 
in  certain  p!.vcs  the  valuable  material 
seems  mterbedded.     Speaking    roughly 
the  white  product  would  average  about 
15  per  cent,  of  the  rock  quarried.    The 
residue,  however,  contains  more  or  less 
gypeum  and  ia  ground  and  sold  for  land 
plaster.     The  alate   assays   ns   follows  : 

3a  M. 


•  Per  C»nt. 

^;"""-  o.7o 

*""=» 82.02 

Alumina g_Q3 

i'errio  oxide ['_[  3_go 

Oaloium  carbonate g^gg 

Magnesitun  onrbunale 8J4 

Sulphur jQQ 

"At  present  three  men  are  working 
m  a  tunnel  which  has  been  driven 
about  600  feet  into  Uie  hillside,  and 
which  has  been  worked  for  nine  years. 
Previous  to  this  tunnel  fourteen  others! 
•ome  of  them  extending  to  greater  dia- 
tancea  into  tlie  hillside,  had  been  ex- 
cavated. At  various  other  points  along 
.he  river  valley  winilar  deposits  occur, 
and  there  is  no  doubt  that  a  pracUcally 
inexhaustible  supply  of  the  material 
exists  in  the  vicinity. 

"Tlie  Paris  water worka  are  situated 
two  miles  above  the  town,  at  which 
point  a  copioujs  apring  bursU  out  of  the 
gravel.  The  water  is  somewhat  cal- 
careous, as  is  seen  in  considerable  de- 
posits of  travertine  containing  imprea- 
siona  of  leaves  and  various  small  or- 
ganisms. These  are  the  only  fotsila  to 
be  seen  in  the  vicinity."  (40) 

Marl 

••  On  lots  18,  10,  20  and  21  of  the 
liiat  ciicpssion.  South  Dumfries,  an 
excellent  deposit  of  marl  is  seen  in 
Blue  lake  which  itself  covers  10  acres, 
while  the  marl  beds  probably  extend 
over  40  acres.  The  deposit  would 
,  average  thirty  feet  in  depth  of  pure 
white  marl,  said  to  contain  98.83  per 
cent,  carbonate  of  lime.  The  hills  aur- 
rounding  the  lake  are  of  moraine  oriirin 
and  show  no  stratification.  Clay  oc- 
curs in  the  hillside  to  the  north  of  the 
pond.  This  location  is  very  well  dis- 
posed for  the  stitblialiment  of  a  cement 
plant,  as  a  spur  of  1,000  feet  would  suf- 
fice to  put  the  product  on  the  rails. 
Some  work  had  been  done,  at  the  time 
of  my  visit,  with  the  object  of  estab- 
lishing a  cement  works  on  the  property, 
which  has  been  acquired  by  the  On- 
tario Portland  Cement  Oompany,  of 
Brantford,  with  Mr.  E.  L.  Gould,  Brant- 
ford,  as  president,  and  Mr.  W.  G.  El- 
liott, manager."     (41) 

Bruce 

In  the  following  quotations  a  sum- 
mary description  is  given  of  the  import- 
ant limestone  outcrops  in  the  county  of 
Bruce.  ' 
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"  'riie  same  two  (oiination*  [ Mrdina 
and  Clinton!  occupy  tlif  lake  front  of 
the  townihipi  of  Albemarle  and  Kaitnor, 
with  the  exception  of  the  peninsula  ter- 
minating in  Cape  Croclcer.  This  con- 
■ists  of  Hudson  Uiver  strata  ;  and  ie 
overlooked  from  the  westward  by  a  bold 
escarpment,  in  the  lower  part  of  which 
the  two  formations  occur.  The  summit 
of  the  Medina  series  disappears  beneath 
the  waters  at  Cape  Oundas,  while  the 
Clinton  continues  along  the  water  line, 
•1  far  north  as  Cape  Chin,  rising  at 
Cape  Oun,  and  Point  UungdifT  to  nbout 
the  height  of  a  hundred  feet. 

"At  Cabot's  Head,  the  very  summit 
of  the  Medina  formation  is  seen  at  the 
water's  edge,  and  there  rest  upon  it 
about  twenty-six  feet  of  dolomite 
•imilar  in  its  coloring  and  its  weather- 
ing to  that  of  Owen  Sound,  which  it 
alto  resembles  in  holding  silicifled  fos- 
sil. ...  On  the  dolomite,  repose  103 
feet  of  red  marly  sandstone,  partially 
striped  and  spotted  with  green,  and  in- 
terstratiiied  with  beds  of  red  and  green 
argillaceous  shale;  none  of  which  ex- 
ceed six  or  eight  inches  in  thickness. 
The  green  argillaceous  beds  appear  to 
be  quite  free  from  calcareous  matter, 
and  the  atone  is  carved  by  the  Indians 
into  tobacco  pipes.  These  red  and  green 
strata  are  succeeded  by  about  tifty-tive 
feet  of  green  calcareo-argillaceous shales 
and  thin-bedded  limestones  and  terminat- 
ed'hy  the  massive  limestones  of  the  Ni- 
ngain  series."     (42) 

"Karther  on,  escarpments  of  twenty- 
or  thirty  feet  of  the  limestone  fCorni- 
frrous],  run  through  the  west  half  of 
Carrick,  and  are  said  to  extend  south- 
ward into  Howick;  while,  to  the  north, 
the  outcrop  of  the  formation  crosses  the 
Roiith-wcst  corner  of  Brant  [township], 
and  is  seen  upon  the  Teeswater,  near  the 
eust  line  of  Greenock.  The  general  trenit 
of  the  strata  would  bring  them  upon 
Lake  Huron,  near  the  mouth  of  the 
Saugeen  River.  No  exposures  have, 
however,  been  observed  at  this  point, 
nor  for  seven  miles  to  the  south-west, 
along  the  coast.  Beyond  this,  however, 
nearly  horizontal  bufT-oolored  beds  ap- 
pear, at  about  two  feet  above  the  edge 
of  the  lake;  holding  numerous  orf»anio 
remains,  which  are  frequently  replaced 
by  chert.  These  beds  come  out  ot  in- 
tervals along  the  shore,  the  surface  of 
the  same  stratum  being  sometimes  ex- 
posed for  a  considerable  distance;  they 
occupy  altogether  a  distance  of  four  cr 
five  miles Beyond  this  another  in- 
terval of  concealment  occurs,  to  within 
three  miles  of  I'oint  Douglas,  Here,  a  yel- 
lowish calcareous  .sandstone  skirts  tho 
coast      line  ;      and      proceeding    along 

(42)  Q.S.C.,   1863,.  pp.  319-20. 


the  beach  towards  the  point,  the 
sandstone  is  found  to  b«  ••- 
sociated  with  calcareous  beds,  iiotd- 
ing  numerous  nodules  of  chert,  with 
black  bituminous  shales,  and  blue  and 
drab  dolomites;  one  bnl  among  which 
is  lit  for  hydraulic  cement.  The  whole 
of  these  strata  appear  to  be  devoid  of 
fossils;  but  they  contain  crystallized 
celestine,  quartz  and  calcite,  in  geode* 
and  fissure.H.  A  lilack  band,  of  a  coarse- 
ly crystalline  granular  texture,  over- 
lies the  sandstone,  and  appears  to  bo 
compo«e<l  of  an  aggregate  of  imperfect 
crystals  of  calcite;  while  the  color  re- 
sults from  the  presence  of  bituminous 
matter,  which  exists,  in  a  greater  or  lesa 
proportion,  in  all  of  the  beds.  Ascend- 
ing in  the  section,  which  at  Point  Doug- 
las displays  a  thickness  of  twelve  feet, 
thin  calcareous  beds  of  a  dark  color 
occur,  separated  by  very  thin  layers  of 
black  bituminous  shale.  Above  them 
the  upper  part  of  the  cim  is  occupied  by 
thin  blue  layers  with  pale  rellowisb 
beds,  sometimes  more  than  l  !oot  In 
thickness,  marked  by  small  lenticular 
crystals  of  brownish  calcite,  .nd  by  ep- 
somites.  Portions  of  these  non-fossili- 
ferous  strata  continue  to  occupy  the 
coast  to  the  southward,  with  gentle  un- 
diilatlnns,  tn  a  point  about  half  a  mile 
beyond  Little  Pine  Brook.  Here,  fossilif- 
erous  cherty  beds,  similar  to  those  on 
the  other  side  of  Point  Douglas,  are 
seen,  overlying  the  hishest  of  the  stra- 
ta already  mentioned,  in  detached  iso- 
lated portions,  for  upwards  of  a  mile; 
beyond  which,  no  rock  is  exposed  for 
upward.s  of  twenty-five   miles. 

"  Near  the  village  of  Kincardine,  in  the 
sixth  and  seventh  lots  of  the  township 
of  that  name,  is  a  quarry,  on  the  land 
of  Sir.  C,  R,  Barker,  where  from  fifteen 
to  twenty  feet  of  the  formation  are  ex- 
posed, consisting  for  the  most  part  of 
thick  Iwdded  light  and  dark  grey  gran- 
ular limestone,  which  are  quarried  both 
for  building  stone  and  for  burning, 
an<l  yield  a  very  white  lime.  The  lighter 
colored  beds  contain  a  few  corals.  No 
chert  «a«  observed  here,  but  the  rock* 
are  liitiiminoiis;  and  towards  the  top  are 
thinner  beds,  interstratified  with  layers 
of  a  dark  brown  intlammable  shaly  lime- 
stone, some  specimens  of  which  contain 
a  large  proportion  of  asphaltum."   (43) 

"The  Onondaga  or  gypsifcrous  forma- 
tion, which  overlies  the  preceding  rocka, 
consists  chiefly  of  a  dolomite,  which  is 
generally  too  thin  bedded  for  building 
purposes.  On  the  fourth  lot  of  the  sec- 
ond range  of  Brant,  however,  at  the 
Oxbow  on  the  Saugeen  River,  it  preeents 
several  thick  beds  of  a  very  fine-grained 
yellowish  grey  dolomite,  which  appears 


(13)   G.S.C.,   1863,   pp.  871-S. 
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to  b*  wall  flttnl  for  architectural  pur- 
poMi.  It  li  frM  from  ■taini,  may  b* 
•pllt  with  regularity,  ami  w«rlci  with 
facility;  when  fr«'«h  from  the  i|imrry 
it  may  be  cut  with  a  *aw,  but  toon  hard- 
am  on  expoaure.  Two  baiHl*  of  thU 
•tone,  each  about  ten  feet  in  tliicknt-M, 
occur  In  thi«  formation.  The  higher  one, 
which  it  at  iti  lummlt,  li  here  expoaed 
at  the  lurface;  and  offeri  faoilitie»  for 
quarrying.  It  ii  made  up  of  nm^sivs 
badi,  iome  of  them  two  ft-pt  in  thick- 
new  j  and  a  bed  of  three  feet  oc 
tarn  in  the  lower  band.  Ueni-nth  th» 
upper  band  ii  a  l)ed  of  ]igH  itrey  oolitic 
rock  aeventeen  inches  in  thirkneitii 
which  has  been  used  with  advantaife  in 
tha  neighborhood  for  aupporting  tha 
axlei  of  mill-wheels."  (44) 

"  Bedi  of  a  flne-^rained  yellowi«h-grey 
atone,  well  fitted  for  lithographic  pur- 
poaei  have  lately  been  found  amon;; 
the  dolomite*  of  the  Onondagn  forma- 
tion In  the  townahip  of  Brant.  They 
occur  in  the  bed  of  a  small  atreani,  about 
half  a  mile  aouth  of  Walkerton,  where 
aeveral  strata  of  the  atone  from  two 
to  eleven  inches  in  thickness  occur  in 
a  section  of  fifteen  feet.  The  beds  at 
this  place  are  travepaed  by  natural 
joints,  which  cause  the  rock 'to  divide 
into  somewhat  narrow  portions;  but  the 
stone  is  found  to  be  well  adapted  for 
lithography,  and  larger  slabs  may  prf>l>- 
ably  be  found  elsewhere  in  the  name 
formation.  Eauallv  jrood  specimens  of  ifc 
were  ohtnlned  irom  the  Oxbow  on  tho 
SauRcen  River,  on  the  third  lot  of  the 
seventh  range  of  Brant.  The  stone  from 
this  formation,  being  niagnesinn,  is  at- 
tacked by  acids  more  gently  and  with 
1»  eHerveacence  than  ordinary  lime- 
^  Tliis  peculiarity  in  the  action  of 
acids,   which   are   employed    in    the 

lographie   process,   is    said    to   bo    an 
'  .vantage."     (45) 

"Exposures  of  thin  bedded  dolomites 
[of  the  Onondaga  formation]  are 
met  with,  at  several  points,  nearly 
to  the  mouth  of  the  Saugeen.  About  a 
mile  below  the  village  of  Paislpv,  in  tha 
township  of  Eldorslie.  strata  of  this  kind 
are  seen,  containing  small  lenticular 
crystals  of  calcite.  The  lithological 
characters  nt  many  beds  at  the  summit 
of  this  formation  are,  however,  so  much 
like  those  of  tlip  overlying  water-liino 
group,  that  it  if  not  e.isy  to  draw  a 
line  of  division   between   them."   (46) 

"The  base  of  the  liiiiPHtnno  fof  the 
Niagara  escarpment]  comes  upon  Col- 
poy's  Bay,  and  crosses  it  probably 
about  two  miles  and  n  quarter  from  it's 
bight.     Thence    it    keeps    rather    closa 

(44)  G.8.C..   1863.    p.   821 

(45)  Ibid,   p,    Kta. 

(46)  Ibid,    p.    351. 


upon  tha  north  side  of  tha  bay;   whila 
the  escapment  gradually  rises,  accnrdinff 
to  BayBeld'a  ohart,  to  a  height  of  3i)0 
feet  above  tha  level  of   Lake  Huron  In 
tha  bluir  which  faces  Hay  Island,  to  3(10 
feet   in    the   next    blulT   north;    and    to 
200    feet     in    Uape    Paulet.     Tha  Clin- 
ton formation  occupies  ^perhaps  a  hun- 
dred   feet    at    the      base    of    tha    moat 
southern   bluff,  and  is  seen  in  the  aec- 
ond;   but   the  summit  of  the  formation 
comes  to  the  level  of  the  water  at  th* 
extremity  of  Cape     Paulet.     The  cliffs 
along  the  coast,  from  this  to  Capa  Chin, 
are  altogether  occupied  by  the  Niagara 
escarpment,  and  vary  in  height   from   130 
to  \M  feet,  being  often  nearly  vertical. 
The   limestone  of  which  they   are  com- 
poaed  approaches  to  white  in  color;  tha 
beds  are  massive,  and  a  majority  of  thent 
appear     to   be    magneaian.     These  cliffa 
woulil  aupply  un  unlimited  amount  of  ft 
superior   material   for    the  purposes    of 
construction.       Tlie    limestone   ulM)und« 
in  corals.     .     .     . 

"The  summit   of   the   cliff   at   Cabot'a 
Head  is,  by  measurement,  324  feet  abova 
the  lake,   184  feet  of  this,  at   the  baje, 
are  occupied  by  the  Clinton  formation; 
leaving   only    140   feet    of   the    Niagara 
formation    in    the    escarpment.      In    tha 
transverse  aeetion  presented  by  the  coaat 
between  Cabot's   Head   and  (ape  Hurd, 
higher  portions  of  the  series  are,  how- 
ever, met  with.    The  coast  intersects  tha 
strata  ohIi(|iu>ly;  but  from  the  position 
where  the   base  of  the  limestone  comes 
to  the  lake,  the  distance  to  the  strata 
of  Cape  Hurd  would  be,  at  right  angles 
to  the  strike,  about  12  or  13  miles.  The 
slope   of    the    strata,   as  ascertained    by 
a  nieamirement  of  two  miles  and  a  half, 
l>eing  about  .17  feet  in  a  mile,  the  whole 
thickness  of  the  limestone,  provided  tha 
dip  is  eon.itant,  would  thus  be  about  450 
fei-*.     It  is  probable,  however,  that  tha 
slope  diminishes  towards  the  main  body 
of  the  lake;   this  may  considerably  re- 
duce   the   thickness,   anil    some   part  of 
the   strata   may  belong  to   the  succeed- 
ing formation.     The  rock  is  a  pale  buff 
or  yellowish   white,  and   weathers   to  a 
<lnib.     It   is  divided   into   massive  beds, 
many  of  them  being  i)  and  10  feet  thick; 
they  are  cut   into  rhnmboidal  forma  by 
two  sets  of  i.urallel  joints,  one  running 
N.  8.T    deg.  K,  and  the  other  .S.  29  deg. 
K.     .Some   of  the   thickest    beds   appear 
to   he  a   moss   1,1   corals,    and   most  of 
them  present  a  very  miigh  s&l  iri-t-^-ular 
exterior.    Great  blocks  of  the  rock,  some 
of  them  fiify  t-ons  in  weight,  have  fall- 
en   from    t!if    cliffs,   and    are   scattered 
nloTig  th?   "hore.     .     .     . 

"It     .leems     probable     that  the  coast 
from  Chief's  Point  to  Cape  Hurd,  a  dis- 
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tance  of  SO  mtlr>,  rum  vt-rjr  nrarly  »n 
the  ttrike;  Init  it  lin«  •till  to  br  awer- 
taintd  whether  the  roaat  m»y  not  in- 
elude  some  part  of  the  •iicreedinfr  f ur- 
ination. The  rock,  all  the  way,  i« 
a  whitiah  aub-rryntallirK-  miiKin'vian 
llmettune,  preiontInK  at  Toberiiuiry  Har- 
bor, Lyell  Idlanil,  the  mouth  of  thq 
Riviere  aux  Mablen,  near  ChicfV  l'i>iiil, 
and  iithcr  plares.  a  number  of  rharac- 
teriatic  foMilii.  'The  Kjinkin  lliver,  full- 
ing into  the  Riviere  aux  Snhlpa  (nnrlli). 
diwharj^ea  the  watem  of  a  chain  of 
lakea,  whioh.  with  the  river  firnt  nnniiMt, 
occupy  a  valley  running  parallel  with 
Lake  Huron,  for  ten  miles;  at  a  dietance 
of  two  miles  from  it.  .\  low  iw-arp- 
ment  oecupic*  the  v-'ent  tide  of  the  val- 
ley: but  we  have  not  yet  lieen  abin 
to  aacertain  whether  thia  may  giv 
clearer  evidence  of  ihe  true  lummlt  of 
the  Niagara  roeki  than  i*  afforde<l  l>v 
the  coBit."  (47) 

Mail 

"  DepoHitii  of  thiK  material  are 
abundant  in  the  countien  of  Bruce 
and  (irey.  One  of  them-,  on  the 
twenty-fifth  lot  of  the  Hfteenth  ranjfe 
of  Carrick,  covers  almut  six  acn-  niul 
wa«  found  to  have  a  depth  of  twenty- 
•even  inches.  It  is  very  pure  and 
white,  and  is  covered  with  a  thin  layer 
of  black  mould,  forming;  the  soil  of  a 
meadow.  Other  depouts,  estimated  at 
forty  acres  in  all.ocriir  in  the  iniiiuMliutu 
neijfhborhood.  On  the  sixth  lot  of  the 
first  ran^e  of  Brant,  north  of  the  Dur- 
ham rond,  marl  occurs  in  n  peaty 
meadow,  beneath  a  foot  of  noil.  It  i< 
two  feet  in  thickness  and  extendi^  over 
seven  acres.  .\notIier  loc.ility  in  the 
same  township  is  on  the  seventieth  lot 
of  the  first  range.  soutJi  of  the  sun-.n 
road;  where  it  is  seen  in  the  harks  of  n 
little  stream,  near  its  jiinotion  witn  the 
Saujfeen.  and  has  in  some  pla<<cs  a  thick- 
ness of  three  feet."   148) 

Carleton 

The  peolopy  of  this  and  adjoining,' 
counties  has  been  deacrihed  duriiij;  the 
last  decade  by  Dr.  K.  \V.  Klis,  !)r.  H. 
M.  Ami.  the  late  Air.  N.  .1.  (Jiroux.  and 
other  officers  of  the  Geological  .Survey. 
The  reader  is  referred  to  the  reports 
and  maps  piiblisJied  by  these  (."entlcmen 
for  detai'5  Cf>n.-err.in^  the  iii-tri!)iition 
of  the  limestonebe.iring  formations— the 
Calciferous,  Cliazy,  Black  Kiver  and 
Trenton.     (49). 

'  (47')   G.S.C..   18«3,   pp.   .131-0. 

(48)  Ibid,    p.   7«». 

(49)  G.S.C.,  181t<J.  G..  <-tc. 


The  linmtones,  es|M)cially  the  Tren- 
ton, of  the  county  have  been  quarried 
extensively  for  Iime4>urninir  and  for 
building  stone.  The  largest  <|tiarries 
now  operated  are  Kobillard's,  <in  the 
.Montreal  roa<l,  alMiut  three  mlleo  from 
('iiuiniing'4  Itriilgi-.  .Many  old  ijuarriea 
■iHve  bcr'n  abandoned  for  some  years, 
(..arge-quarriea  are  situated  rear  Hog's 
Ihu'lc  on  the  eiuit  siiie  of  the  Kideau 
river.  These  are  in  tli«  Treuton.  That 
the  liiiimtone  of  this  fonnation  is  hire 
vary  purs  Is  shown  by  the  fact  that  the 
I'orthind  cement  plant  no*  tH-in^r  con- 
•triM'ted  at  Hull  ia  to  use  this  rock  as 
the  source  of  enlrium  rarbtmate. 

Among  the  largest  i|unrrie«  in  th* 
Vhazy  is  that  known  as  Wright's  c«- 
nient  (|Uarry  on  the  south  side  of  th« 
Ottuwa  almve  .Mechanicaville.  'I'he  stont 
from  this  quarry  is  relerre<l  to  under 
the  heading  devoted  to  cement. 

"In  the  eastern  aroas  the  Pata-nzoic 
formations  are  well  dvvelo[ied,  the  prin- 
rifial  being  the  INistdam  aundstone  and 
tbtUulciterous  Itini'stoni',  Hhii'li  are  |i«rti- 
cularly  well  exiH«si>d  in  the  -outh-eustern 
part  of  Lanark  <'ounly  and  the  sout'i- 
crn  |Mirtiun  of  the  coanty  of  Clarleton. 
The  beds  of  these  formationi*  aie  in  a 
nearly  horizontal  ]iosition,  though  in 
places  they  are  inrlineil  at  angles  ol 
ten  to  fifteen  degrees,  riit-y  ccin«litute 
the  lowest  me?iiil>prs  of  tlie  Ottawa 
I'ala-ozoic  basin  an<i  rest  dinctly  iip<in 
gneiss  anil  !ini<>ston<'  of  the  Archiean. 
In  the  townships  of  iliintli'M  ami  .Se- 
pcan,  us  also  in  Ilainsay.  thi'  '  ulcifer- 
ous  passes  regularly  up  into  the 
Chazy  and  on  into  the  Plai'k  Kivi-r  and 
Jri'iiton.  Ihi-re  is  usually  a  gradual 
[mssiige  upward  from  the  Hotsdam 
sandstone  into  the  L'al<if»rous  lime- 
-tone,  and  in  places  these  transition 
l>eds  are  from  thirty  to  (iftv  feet  thiejc. 
This  portion  frP(|iiently  rontains  an 
abundance  of  fossils,  as  in  the  township 
of  ((oiilliourii,  thoiihEli  tliev  ari'  not  of 
ten  easily  ol>tainc<l  in  a  good  state  of 
pn'MTvation."    'Vl) 

"Itetween  Itritannia  and  the  Chata 
Kails,  which  forms  tlie  first  break  in 
the  navigation,  tlie  rci'ks  along  the  -loith 
.shore  are  ilivi«ih|p  into  (liltiferou-*  and 
f'hazy.  The  former  of  these  consti- 
tutes a  belt  nearly  »ix  miles  in  tireadth, 
between  Itrittiiiiia  and  Kerry's  Wharf, 
the  rock  being  chiefly  a  iHiff-weathering 
(loiirmilic-  iime-itom*.  Tf:e  'irnt—tuncs 
cross  the  river  and  show  along  the 
b<'ach  on  the  north  shore  for  several 
miles  above  the  town  of  Aylmer,  where 
they  are  overlaid  by  ^ireen  t'ray  (hazy 
sandstones  and   shales.     Un   the     soutll 
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■ide,  thMW  UtUt  tstoad  from  Miow 
IWrry'i  \Vli«r(  tu  Kltiruy  Harbor  at  Ibe 
foot  of  th«  ChilU  K»1U,  ca|.i»..l  on  !|i« 
tO)M  of  the  UiU  inlkud  by  Ch>iy  lime- 
■toM,  which  atao  amMrt  •long  tiM 
•hor*  in  th«  t«w1Mil^>  of  Torboltoa, 
about  Bueklianii  Bay,  whar*  tha  roak 
haa  bata  axtanalraiy  quarrltd  for  build- 
inir  atone.  Purth«r  inUnd,  tbe  Ulclf- 
eroui  rent*  U|mn  ml  paaae*  Ifi'.)  thn 
Potadaiu  Mndstotte.  Ihla  Haiilo'  un  tha 
north  and  aaat.  ii  long  tongua  ■(  L«ur- 
antlan  gnaiu  unU  liueatone,  which  ex- 
tanOa  aouth  and  caat  from  titiroy 
Harbour  :..  wiUun  ten  mile*  of  the  city 
of  Ottawii.  Tkrx'  eryaUllina  rocka 
hki  aamciated  « iih  tli«iu  large  areaa 
of  intfuaiva  ayonr  and  diorita  wlilcli 
iiave  broken  thr  .iKh  tha  eryataliina 
linie»ton*  and  aisotutej  j(ni'i'«->. 

"Tbt  rooki  betwwn  Mtzro^  ilarbuur 
and  Arnprior,  on  the  aouthern  side  of 
tha  river,  ore  mostly  cryetaline  lime- 
atone*  of  L«uirentiau  age.  out  by  num- 
•rotta  dykea  and  maaaa  of  reddish  syen- 
ite and  dionte."  (il) 

"This,  and  the  two  following  stones, 
represent  the  material  of  three  of  thu 
more  important  beds  (here  referred 
to  ia  descending  order)  at  Messrs. 
H.  RobilUrd  &.  Son's  quarry  ii 
the  twenty-second  lot  of  the  first  lou- 
cession  of  Ottawa  Front,  townshir,  „t 
Gloucester.  .  .  (jeological  position- 
Irentoii   formation,  t'ambro-Silurian 

(1)  "Stone  from  the  first  bed.  Thickntss 
of  the  same,  eighteen  to  twenty-four 
inches.  .Structure,  modorately  fine-rrys 
UUine;  color,  dark  Kray.  Its  oomposi 
tion  was  found  by  .Mr.  Wait  to  be  im 
follows  :  (after  drying  at  100  degrees  (  . 
—Hygroscopic  water,  0.03  per 
cent.) 

Carbonate   of    lime 97.87 

Carbonate  of  magnesi \[i3 

Phosphate  of  lime   (tribaaic)  n.:!9» 

Alumina 0.04 

fSilicn,    soluble 0.05 

Bisulphide  of   iron 0.13t 

Insoluble  niitit-ral  matter  .  .  0.50 
Orjfanic  matter o]o8       1.2* 

100.28 

•Pnrrpsp  ri'I'nsr   to  0.070  phosphorus. 
t  Corresponding  to  0.07  sulphur. 

■'This  stone  is  extensively  quarried  for 
structural  purposes. 

(2)  "Stone  from  the  third  bod  of 
Meesis.  H.  r.abil'.ard  i  :s„i,'„  quarry. 
This  bed  has  ;i  thickness  of  from  fifteen 
to  twenty  inc.l«-s.  Structure,  fine  crys- 
talline; color,  liuht  pray.  An  analysis 
by  Mr.  Wait  alf.irded  thp  followini;  re- 
sults :    (after  <lrying  at   100  degrees  C. 

(311  G.S.C.   l«ii,   pp.  ,-.s-,-o   A. 


— Hysroaoopie     vatar  O.M     par 

eeiit.) 

Carbonate  ol  lime (&SS 

CarlMiiiate   of  magnenia 0.7il 

Pboaphateof  lime  Urlba«i«)  0.37* 

Alumina  .    o.04 

Hilica,  solubla o.ot 

Bisulphide    of    iron O.OCt 

Insoluble  miaeral  matter...  O.M 
Organic  matter 0.04      1.13 

100.10 
*Correapondlnff  to  0(rT4  phoiiphonis. 
t  Corrsspondlns  to  u.us  sulphur, 

"Tbie  stone  ia  largely  used  for  build- 
ing purposes. 

(3)  "»tonc  from  the  fifth  bed  of  .Meurs. 
H-  kobillaid  &  8on'«  quarry.  Thiijkness 
of  bed,  twelve  to  twenty  inclies.  titruc- 
tiire,  somewhat  eoarse-crystalline ;  color, 
f.iintly  brownish  light  j^ray.  \n  analy- 
sis by  Mr.  Wait,  gave  a*  follow  i  1  (after 
drying  at  100  degrees  C— Hjigroscopie 
wat^'r        0.06  per  cent.) 

Carh  nate  of  lime  OS.OH 

<uii     nate  of   Miugnesia U.UO 

Fhoitptiate  of  lime  (tribasic)  0.17* 

-Muiiiiiia 0.17 

'iiHu    -dluble 0,02 

liisulu  lide  ot  'fon   0.04t 

InMilii   Ic  mineral  matter  ...  0,32 
Urxa!..    umttcr o,Ul      0.7.'l 

100,31 
•  Corresponding  to  0.035  phosphorus, 
t  Correspondlns  to  0.02  sulphur. 

"This  stone  is  employed  for  building 
purposes."  (32) 

(4)  "From  an  outcrop  on  the  south- 
wpstern  side  of  Homlock  Lake,  town- 
ship of  Gloucester.  Geological  position, 
Chazy  formation,  Canibro-Sit  irian. 

"A  vti^  llne-graini^d  and  ii>mpact, 
greeni.sh-^jray,  yellowiali-brown  and  red- 
di*h-bro\vn  weathering,  massive  lime- 
9tuu».  An  analysis  by  Mr.  J..|in-iton 
slinwed  it  to  have  the  following'  lunipo- 
sition  :  (after  drying  :i:  100  dcgr  es  C— 
Hygroscopic  water  0,98  per  cent,) 
i-('ni.) 

'•"''<• 19.78 

Magnesia 10.53 

Alumina 0.7-5 

Ferric  oxide    0.27 

Ferrous  oxide I.71 

ManganouB  oxide 0.3S 

Carbonic  anhydride 26.0:i 

Sulphuric   anhydride 0.07 

i'liohjiiini  ie  anhydride 0.14 

Silica,  soluble 0.60 

Water 0,20 

Insoluble   mineral  matter 38.81 

99.20 

(32)     G,S.C..  1899,  pp.  32-33  R. 
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"Th*  liuolublt  mineral  iii«tt*r  contitt- 
lag  of  I 

Silica 21  '^» 

Alumina u.;; 

Ftrrifi  Usidt i.ii 

MaKiitMia 1.47 

I'uUtM J,4ti 

Soda tj.li 

WaUr  (ignltiun) l.ii 

38.81 

"The  band  from  whidi  tbli  argilla- 
G«ou*  magoeiiian  limoitona  waa  taken 
lutji  Ixttu  «u)ipu»«d  lu  b«  au  tkU'Usiun  ui 
tliv  bed*  attuiduit;  a  cwuvntntunv,  wliieli 
are  worked  by  Mr.  C.  U.  \Vri){liC  on  tlia 
thirty-fourth  lot  u(  the  lir«t  vnnccHHioii, 
Uttawa  Front,  of  Nvpi'uii  township,  in 
the  abuve-mentioned  county  of  Carle- 
ton.  (53) 

Marl 

"From  a  depoait  on  the  tait  aid* 
of  MocKay'i  or  Heml'itk  Lalte,  luti 
oii<'  uiid  two  of  till  Juii  liun  Ciuru  nl  iliu 
township  of  Ulouc«>ter,  Carleton  county. 
The  dvpusit  has  a  Uiicknea*  of  utiuiit  tivii 
feet,  but  it!  extent  ia  nut  kiiuwn. 

"The  air-drued  material  is  eartliy. 
alightly  coherent;  color,  yellowudiwlutr 
It  contains  nun  ruiiit  shells,  aUo  root 
libreo. 

"Agreeabli-  wit  ;i  U»e  tusislt*  of  an  aii- 
alysia,  cDmliii'ted  I'V  Mr.  1''.  ti.  Unit,  it 
baa  the  followin.-  composition  :  (after 
ill,  in;.'  at  ItW  de/  <■'-  C— Hygiosoopic 
water       0,40  per     •tit.) 

\.rr.:,- :>2.'Si 

Magnesia 0.13 

.'Uuuiina 0.  l.i 

Ferrir  oxide '1.09 

P(".a--a vn. 

Ko    - io. 

Ca      -'-.'n  aci'l.    11  Irt 

Sulj>tmrie  acid t   aces. 

noapborie  acid 0.02 

iiitBaa,  aeiiible O.Il 

baaliibl«>  mineral  matter 1 .  04 

Orjtanip  matter,  viz.,  vegetable 
fibre  in  a  atnte  of  dtvay.  .ind 
prodiicls  of  iU  deraxy.  sucli  as 
nunius,  humic  acid.  <"tc.,  and 
possibly  a  little  combined  water      4.:*" 


99. 8i; 


"Asstiminjr  the  who!i>  of  the  lime  to  bo 
present  in  the  form  of  carbnn.ite,  tri- 
fling quantities  c?  which  are.  however, 
present  In  other  fornix  of  combination, 
the  amount  found  ■wonll  correspond  to 
M.29  per  cent.  carbon.n1»  of  lime. 

(33)     G.S.C..  ISPS.   V.i!.    II  .   p.   19  n. 


Tilt    insoluble    mineral    matter      was 
found  to  eoneist  of  t   (54) 

billea «,7t 

Alumina   and   ferric   otide 4.24 

Uine 0.04 

Magnctla OMi 

Alkalice O.IM 

1.06" 

Oufferln 

In  this  County  the  Clinton  i«trat« 
"are  liinili'd  by  a  bold  catf.irpimnl,  >  <>m 
puM'il  of  the  loi^kx  of  the  Nlngura  for- 
luation,  which  Micceeds"  oi  nverli.  *  them. 
"The  inclination  of  the  meivsui  ■*  being 
very  aniull.  probably  not  exceeding  thir- 
ty feet  in  tt  mill-,  the  outcrop  of  the 
ktIcs,  particularly  ut  the  summit,  pre- 
xnts  a  Very  indented  outline,  running 
inio  deep  \ay»  in  the  valleys  of  the 
principal  streams  where  bold  ravinei  are 
worn  in  th(>  rmk  alui' ,  ,  (e.g.,  on  the 
.Ni.ttnwas»k',:i  in  Mon^  .  .Sovt>ral  minor 
iiniiulatiiiiis  iHi'iir  ii<>rth  ut  this,  io 
Mono  and   Mulinur." 

"iliKii^rli  t)ic  Clinton  strata  are  thus 
eii»ily  iiiici'd  by  tlie  connpicuoua  escarp- 
ment which  ri*es  precipitiiu«ly  above 
thi-ni,  they  tliein»i'hcs  are  but  *eldom 
Keen,  t>eing  for  the  most  part  concealed 
by   a.  talua  of  debris."    {:>&) 

"The  river  Credit,  in  Caledon,  is  flank- 
1  '  on  '  t!i  sidf*  by  the  i-litTs  of  the  Ni*- 
l^.ira  i.M  >toiie,  in  sinie  places  a  bun- 
<ir("d  feet  hidhj  these,  in  uscendinj;  the 
Milley,  niii-l  .pii  ihn  ninth  lot  of  the 
fourth  rang,  of  the  township,  near  Itclle- 
fontaine,  and  foi  m  a  cre.sc('nt-»haped  pre- 
cipi  e,  over  which  the  river  falln  in  a 
<■"  ule.  In  the  valley  of  the  Xottuwa, 
sinuiar  cl  ffs  prevail;  and  at  Ornnceville 
eonie  of  t  ,>  rock,  of  n  y>'llinvi<li  white, 
Miiiil'l  tiiki'  a  loifticient  |>.>ll«h  to  consti- 
tute a  very  useful  marble.  The  cliffi 
continue  thi'ni.-li  Miilnmr  m-hI  Notta- 
wii».T»«."    (.i6) 

',>imi  "s  arc  ••  nrked  in  the  limestone 
ni':ir  Dm  "»evii''  and  in  other  parts  of 
the  county. 

Dundas 

The  following  notM  describe  tht>   pen- 
era!    distribution    of   the    limp«tor;e    for- 
mations   in   this  conntv.      AHditi.inal  in- 
formation  win  l.f   fonn.l    ir   recent   "Sum 
mary  Report  ntnjical  Su've- 
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*tlj  exposure  of  black  limeitone 
met  with,  connected  with  the  southern 
division  of  the  Ottawa  and  St.  Law- 
rence trough,  it  is  probable  that  it 
may  belong  to  the  Birdseye  and  Black 
River  formation.  There  is  nothing  to 
contradict  this  view  in  the  aspect  of 
the  rock,  but  no  fossils  have  been  ob- 
tained to  coniirm  it-  Farther  down 
the  river,  at  the  eleventh  lot  of  the 
second  range  of  Winchester,  similar  bedii 
hold  Leperditia;  but  here  alsio  the  for- 
mAtion  is  uncertain.  Still  farther  down, 
at  Armstrong's  Mills,  on  the  twelfth  lot 
of  the  fourth  range,  and  in  several 
places  in  the  neighborhood,  quarries  are 
opened  in  black  limestone  beds,  tut 
there  they  are  characterized  by  Trenton 
fossils,  irom  this  vicinity  similar  lime- 
stones occur  at  intervftlai  aU  the  way  to 
Crysler's  mills,  in  Finch,  and  nearly  the 
whole  of  the  township  appears  to  he 
underlaid  by  such  strata  in  a  generally 
horizontal  attitude."   (57) 

"The  town  of  Iroquois)  is  apparently 
nearly  on  the  eastern  limit  ot  the  Cnl- 
ciferous,  on  this  sh<'re  of  the  river,  since 
at  Sheik  Isjnml  thi  next  rccoenized  out- 
crop is  of  the  dolomitie  limestones  at  the 
base  of  the  Chazy  formation."  (.58) 

"Few  mineral  substances  are  found  in 
the  area  to  the  south  of  the  Ottawa 
in  economic  quantity.  Quarries  are, 
however,  numerous  and  are  situated 
generally  in  the  limestones  of  the  Black 
River  formation,  whirh  has  been  found 
to  yield  tho  best  quality  of  stone  for 
bu'Iding  purposes.  Others  have,  how- 
ever, been  worked  in  the  limestones  )f 
the  Caloiferous,  Chazy  and  Trenton,  is 
also  in  the  heavier  ssndy  beds  at  the 
base  of  the  Chazy,  which  are  especially 
well  suited  for  foundation  work.  There 
is  a  large  quarry  of  this  rock  ahimt 
two  miilM  en«t  of  the  vjllnge  of  South 
MmiTit.Tin,  on  lot  2,  range  I.,  Mountain 
townsliip.  The  most  important  quarries 
in  the  Ch.'.^y  linestoncs  are  near 
the  village  of  Winchester,  on 
the  road  thence  to  North  Wil- 
liamsburg. The  rock  here  is  used 
both  for  limeburning  and  for  building 
stone.  On  lot  7,  range  I.,  Winchester, 
there  is  an  excellent  quarrv  of  Maguy 
limestone  in  lavers  of  about  six  in-hes 
thick,  from  which  flags  of  anv  required 
Kize  can  he  obtained.  This  is' owned  bv 
Mr.  William  Bolton.  A  similar  flagsy 
limestone  is  seen  in  a  qiiarrv  on  lot 
3».  range  VITI.,  Williamsburg.  Tliesp 
are  near  the  base  of  the  (■ha?:v  lime- 
stones, while  most  of  the  Winchester 
quarries  arc  in  the  BT.ivi«h  5omewh;tt 
nodular  limestones  h-'onVing  to  the 
upper  portion  of  th.t  i..,i,Mtion."  (5») 

(S7)  OS.C.   IWW,   p.    .,-3  ~ 

(M)  a.a.C.  Sum.  Rep.,  'ai;'!,  p.  134. 
IS8)  Ibid.  p.  ISfi 


"About  two  miles,  in  a  northeasterly 
direction  from  Van  Can^p'a  Mill,  C»l- 
ciferouH  limestone  occurs  in  thin  beds 
and  much  disturlied,  with  ehariuteriatie 
vugs  of  pink  and  white  caloite.  This 
place  has  been  opened  as  a  quarry. 

"ITie  formation  is  also  well  exposed 
in  the  neighborhood  of  Souhh  Mountain, 
and  all  along  westward  of  this  place.  .  .  . 
"On  the  road  from  Mountain  to 
Smirleville,  similar  outcrops  (Calcifer- 
otis)  also  appear,  and  at  aibout  one  milt 
and  a  half  north  of  Mountain  station, 
this  limestone  is  full  of  rounded  and 
angular  pieces  of  quartz,  varying  in 
size  from  a  pea  to  a  melon,  and 
angular  pieces  from  a  fourth  of  an 
inch  to  a  foot  across.  This  oongtom- 
eritic  rook  has  a  very  homogeneous 
matrix,  which  exhibits  plainly  all  ths 
diaracters  of  the  Calciferous.  llie  dip 
of  these  beds  on  the  south  of  the  ex- 
posure, is  S.  20  degrees  E.  18  degrees, 
and  on  the  north  side  is  about  100 
yards  wide,  the  dip  is  N.  10  degrees 
W.  •     1 2  (U.if  I  «>eH. 

"The  Calcifer<  us  also  appears  near 
Ormond  Come-  in  the  township  of 
VVinchester,  Dundcs  county,  in  beds  of 
lime«tan'>,  as  w  jll  as  on  the  east  point 
of  Racket,  River,  on  the  south  side 
of  the  bt.  Lawrence,  where  ledges  of 
dark-(;ray,  sandy  limestone  outcrop. 
liic  MUth  shore  of  tli  :  iver  northward 
for  some  distance  from  mis  place,  is  low 
and  without  rock  exposure,  but  Ckloi- 
ferous  blocks  are  numerous."  (60) 

"Limestones  of  this  age  (Chazy)  ar« 
also  seen  about  two  and  a  half  miles 
west  of  (Jrantley,  and  at  about  thres 
miles  south  of  Chestetville.  They  also 
appear,  associated  with  shales,  about 
two  miles  northeast  of  West  Winches- 
ter, as  well  as  on  lot  22,  range  XII., 
Winchester  township."  (61) 

Durham 

"In  nn.lington  and  Harke.  according 
to  Dr.  Bigsby.  the  Silurian  boulders 
(limestone)  generally  occur  in  groups, 
and  not  scattered  like  those  of  I.duren- 
tian  origin."  (62) 

".\t  the  latter  place  (CobourgJ,  and 
between  it  and  Port  Hope,  there 
are  some  small  exposures  of 
blavkishgray,  thin-be<lded  nodular  lime- 
stone and  shale,  which,  among  other 
Trenton  fossils  hold  Lingula  Canadensis 
and  .\r<rij>litix  mcgistoii. 

"The  farthest  up  exposures  of  Trenton 
limestone,  near     the  lake    shore,  occur 

(00)  a.a.C.  iMM.  p.  a  a. 

(«1)  Ibid.   p.   (12   A. 
(62)  Ibid.  1803,  p.  88S. 
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•iMut  a  mile  <outh  of  the  villag«  of 
OtbAwt  in  Whitby,  where  the  dip  ii 
N.  <  25  degreeH:  ami  at  H<>wiiii.nvilln, 
wiher«  a  quarry  has  been  (^ned  for  the 
purposes  ot  the  Uraad  Trunk  Hallway, 
at  the  summit  of  the  formation.  The 
strata  here  dip  to  the  northwestward 
at  a  small  angle,  and,  as  the  must 
Anally  crop  out  with  a  southwa.d  dip, 
it  is  plain  that  the  beds  of  the  qunrry 
are  on  a  southward  side  of  a  synclinal 
form,  and  that,  after  runninfr  to  the 
northeast  on  the  strike  for  oome  un- 
certain distance  under  the  drift,  they 
must  ultimately  turn  northward  to 
conform  to  the  deeper  strata  seen  far- 
ther northward."   (63) 

"The  most  eastern  sxposurea  of  ths 
Utica  rHhalf]  formation,  on  the  north 
shore,  are  just  above  those  of  the  lYen- 
ton  already  mentioned  as  occurring  to 
the  south  of  Oshawa,  and  near  to 
Bowmanville."  (64) 

Elgin 

This  county  is  drift-covered  and  f«w 
descriptions  have  been  published  of  its 
geology.  It  is  believed  to  be  underlaid 
chiefly  by  the  Hamilton  formation,  al- 
though the  Corniferous  appears  to  lie 
directly  under  the  clay  in  some  locali- 
ties. In  a  well  drilled  at  Vienna  35  or 
40  years  ago  it  is  said  that  Corniferous 
limestone  was  met  with  beneath  240 
feet  of  clav.  The  point  at  which  the 
drilling  was  done  lies  aibout  40  feet 
above  Lake  Erie.     (65) 

The  following  log  gives  information 
on  the  underground  geology  of  another 
part  of  the  county: 

"At  about  the*  same  time  that  the 
boring  at  Vienna  was  made,  one  was 
also  mnde  at  I'ort  Stanley,  to  a  depth 
of  208  feet.  The  record  is  as  follows  : 
[prol.ably  all   Hamilton]  (66) 

Keet. 

Surface 172 

Black  and  brown  shale 30 

Light    coloured    shale |6 

Limestone gO  " 

Euex 

Rev.  Tliomas  Nattress,  H..\..  has 
kindly  furnished  the  writer  with  the 
following  interesting  account  of  the 
limestones  of  Essex  county,  together 
with  photographs  of  the  quarries  which 
are   reproduced  in   this  report. 

Andcrdoa  Quarries 
"The   exposures  are  in  Anderdon  town- 
ship  in   tb£    southwestern    part    of    the 

(«S)  Ibid,  pp.  im-w.  ^  ~^ 

(U)  Ibid.  p.  210. 

(68)  O.  S.  C,   1868.  p.  S90. 

(66)   Ibid,   18U0,   p.    49  Q. 


county,  and     on  Pelee    island,  in  lak* 
Brie. 

"In  Anderdon,  within  a  few  hundred 
yards  from  south  to  north,  there  is  an 
outcrop  of  three  several  qualities  of 
limeetono  (67).  Tl>«  overlying  deposit  is  • 
magnesian  rock,  gray  in  color,  of  which 
some  32  feet  in  depth  has  been  exposed 
In  quarrying.  There  are  some  indications 
that  the  thin  Iwddinc  that  forms  the 
surface  dopoHit  on  Peleo  island  begins 
not  far  south  of  this  point  of  measure- 
ment, going  to  show  that  the  approxi- 
mate maximum  depth  ha.s  been  reached. 
There  are  five  beds  of  this  dolomite, 
measuring,  from  above  downward,  two, 
eight,  four,  eight  and  ten  feet  in  thick- 
ness respectively.  The  lower  eight-foot 
bed  is  unsurpassed  as  dimension  stone. 
The  four  and  fen-foot  beds  are  also 
of  very  fine  quality,  the  latter,  however, 
showing  some  chert.  An  «nalysts  of  the 
former,  the  four-foot  ■•♦rstum,  shows 
Ca('(».,  (tO.»o:i,  .Mg<'0.,  ;«.4»!.l,  CaBO. 
0.071,  (FeAl).,0,  O.l'ao,  Si<».,  2.;i5(). 

"The  surface  beds,  so  far  as  exposed, 
are  somewhat  weaUiered,  and  are  used 
for  foundation  stone,  and  road  mater- 
ial. The  quality  will  doubtless  improve 
as  quarrying  advances  in  the  direction 
of  the  dip.  The  top  layer  is  crinoidal 
by  contrast,  and  may  be  found  to  yield 
a  fair  quality  of  lime. 

"The  block  stone  for  the  locks  on  ths 
first  canal  on  the  American  side,  at 
Sault  .Ste.  Marie,  was  taken  from  these 
dolomite  beds.  So  also  the  stone  for 
the  locks  in  our  own  canals  at  the  same 
place. 

"  Immediately  under  the  gray  do  o- 
mite  is  as  pure  a  limestone  as  could  l^ 
desired.  A  large  surface  area  is  exposed 
and  quarrying  has  lieen  carried  on  to  a 
depth  of  25  to  30  foet.  .Xnalyses  made 
by  the  Solway  process  people  at  Detroit, 
who  own  and  operate  these  quarries, 
chow  an  average  of  (^aCO.,  97.50, 
Mgt'O.,  \M),  CaSO,  0.03,  SiO.,  0.80, 
(KeAI».,0,  o.(«t.  Hitherto  it  has 
been  put  upon  the  market  only 
as  crushed  stone  and  founda- 
tion stone.  A  te«t  kiln  has  late- 
ly been  put  in,  of  135  barrels  capaci- 
ty, and  exrcllont  linii!  is  burned.  One 
or  two  beds  nro  of  remarkably  smooth 
texture,  but  the  rock  is  too  brittle  !or 
lithographic  use.  Other  beds  show  bre- 
cciation  to  some  extent.  There  is.  how- 
ever, no  perceptible  deterioration  in  qual- 
ity. 

"  I'nder  the  high  grade  limestone  is 
another  dolomite,  a  fine-crystalline  mas- 
sive rock,  a  brown  stone  v«ry  desirable 

<fl7)  See  Bureau  of  Mines  Report,  llth 
Vol.,  "The  Corniferous  Exposure  In  An- 
derdon," pp.  VJ3-VS7,  In  wnicn  tne  awi- 
logy,  crystallography  and  palaeontoionr 
of  the  district  are  reported  upon. 


42 


Bureau  of  Minca 


No.5t  Partn 


for  building  purposes.  A  new  quarry 
was  opened  up  in  this  about  two  years 
ago  on  the  property  immediately  east 
of  the  other  quarries  named.  There  is 
but  a  light  stripping  of  earth  and  lime- 
stone to  contend  with,  yet  the  stone  has 
not  been  put  on  the  market.  It  is  a 
stone  that  is  easily  worked:  no  better 
could  be  found  for  carving.  An  analysis 
rfxnvH  CaCO.,  r>7.2K  Mtri'O,  41.1".,  a 
tract'  o  CaPO,.  (KcAn.,(»:,  (LSI.'.  SiO.. 
1.2.").  Some  of  the  lower  strata  .as  re- 
vealed by  diredgee  working  in  th«  bed 
of  Detroit  river,  are  very  full  of  a 
branching  cornl.  The  upper  be<l8  are 
entirely  free  from  foreign  matter. 

"  The  facilities  for  shipping  from  these 
quarries  are  Rood.  The  Michigan  Cent- 
ral railway  crosses  the  Solway  Process 
company's  property,  running  almost  par- 
allel with  and  close  to  the  line  along 
which  the  high-grade  limestone  runs  out. 
A  spur  run*  down  into  the  gray  dolo- 
mite quarry  to  the  east  side  of  the 
property,  where  the  l:me  kiln  is  located. 
On  the  one  side  of  it  is  the  clean  sur- 
fa«?  of  the  limestone,  on  the  other  the; 
dolomite  and  the  stone-crusher.  A  mile 
distant,  cither  hj*  the  roadway  owned 
by  the  company,  oi  ■  /  the  M.L'.K.,  la 
the  river.  There  is  a  dock  at  the  river 
which  belongs  to  the  quarry  property. 
"The  Solway  people  could  use  four" 
hundred  tons  of  their  own  rock  from 
these  quarries  daily  in  the  manufacture 
of  soda  ash  at  their  works  across  tho 
river.  A  prohibitive  tariff  has  necc«  i- 
tated  their  buying  another  quarry  of 
rock  of  the  same  quality  in  Michigan. 
As  it  is  they  employ  eighty  men  here. 

"  Two  records  of  well  borings  may  be 
cited  in  relation  to  the  Anderdon  quar- 
rieb.  The  Caldwell  (Srove  well  is  about 
two  miles  south.  Here,  under  eight  feet 
of  elay  is:  limestone,  2.52  feet;  sand- 
stone. 60  feet;  limestone.  180  feet;  shale 
and  gypsum.  16  feet;  limestone  (hard), 
320  feet  ami  (soft)  2!)?  feet,  and  another 
26.T  feet,  gray  shale.  20  feet. 

"  The  Parks  well,  some  three  miles 
southwest,  showed  30  feet  of  sand  and 
gravel;  limestone.  228  feet:  sandstone, 
84  feet;  limestone.  182  feet;  gypsum,  12 
feet  ;  limestone,  468  feet." 

A  sample  of  brown  dolomite  from  the 
White  quarry,  Amherstburg,  was  found 
by  .Mr.  iinirnws  to  be  of  the  following 
composition  : 

Per  cent. 

Insoluble  matter I..52 

Ferric  oxide  and  alumina      .33 

Lime 30.34 

Magnesia 20.80 

Carbon  dioxide +8.7S 

Sulphur  trioxide 18 

Total   KfiM 


Pcltc  IsUna 

"  Pelee  Island  contains  some  13,000 
acres  of  land,  and  has  exposures  of  rocic 
on  the  north,  west,  south  and  east  sides. 
At  the  present  time  active  quarrying  ia 
carried  on  at  the  north  end  only,  in 
Capt.  John  McCormack's  quarry.  Here 
there  is  a  atone-dock  with  ample  accom- 
modations and  depth  of  water  in  the 
Immediate  vicinity,  a  part  of  the  quarry 
property.  The  first  12  or  14  feet  of 
rock  is  thin-bedded — as  is  the  case  on 
all  parts  of  the  island  wherever  glaciera 
have  not  planed  the  rock  to  unusual 
depth.  The  first  few  feet  of  this  is  much 
weathered.  Exception  should  be  made, 
however,  in  the  statement  as  to  both 
thin-bedding  and  excessive  weathering  in 
the  case  of  two  beds  within  the  depths 
of  weathered  rock,  averaging  10  to  14 
inches  each.  These  two  strata  are  re- 
markably easy  of  acceae  in  eaoh  quarry 
and  exposure,  except  on  the  east  side, 
where  the  exposed  depth  is  not  suffi- 
cient to  show  them. 

"  Stone  has  been  taken  from  the  north 
end  quarry  during  the  past  year  for  the 
filling  of  the  rribs  protecting  the  new 
Pelee  passage  lighthou-'j.  There  is  prob- 
ably no  point  in  Canada  where  stone  for 
such  a  purpose  (and  stone  of  the  same 
thin-bedding,  but  better  in  quality  than 
is  needed  for  such  filling),  is  quite  so 
accessible  as  at  this  quarry.  Were  a 
dock  to  be  built  at  the  south  side  of 
the  island,  east  of  the  point  that  runs 
out  toward  Middle  Island,  the  most 
southerly  part  of  Canada.  Pelee  itself 
would  furnish  an  exception,  for  here 
thousands  of  cords  are  piled  up  along 
the  rock  beach,  and  are  still  being 
brought  up  from  the  lake  bottom. 

"The  quarry  on  the  west  side  of  the 
island  is  the  property  of  Captain  Eugene 
McCormick,  master  of  the  Pere  Mar- 
quette railroad  transfer  steamer  at  Sar- 
nia.  It  is  pre-eminently  a  block  stone 
quarry,  for,  though  the  usual  thin-bed- 
ding is  present,  and  at  its  maximum 
depth,  where  the  ereati'st  amo\int  of 
quarrying  has  been  done,  immediately 
lii'liind  'his  point  almost  the  entire 
depth  of  the  overlying  formation  hag 
been  denuded  by  glacial  action. 

"Block  stone  was  taken  out  here  for 
the  Welland  canal  locks.  Subsequently 
a  Toronto  firm  quarried  the  s.ime  stone 
to  be  sawn  into  flags  for  street  pav- 
ing. The  f.icilities  for  shippint  are 
good.  The  new  west  dock  is  as  fine  an 
island  dock  as  may  be  found  in  the  coun- 
try, and  is  close  at  hand.  .'  hort  tram- 
way was  used  to  transfei  iie  block* 
from  the  quarry  to  boats. 

"  Considerable  testing  for  oil  and  aas 
has   been   done   since    1895.       The    well 
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'  known  as  the  Comber  well  near  tha 
.centre  of  the  island  woe  the  first  to  ba 
put  down  of  wbioh  official  record  was 
kept.  Drillings  examined  by  Dr.  U.  M. 
Ami  in  1896  show  :  Post-tertiary  drift, 
58  feet;  Corniferous,  impure  fossiliferous 
limestone,  with  coraU,  shells,  carbona- 
ceous matter,  etc.,  222  feet;  Uriskany 
sandstone  (more  likely  the  pure  glass 
sand  known  to  the  Michigan  and  Uliio 
geologistK  as  Sylvania  sandstone),  40 
feet;  Lower  HeJderberg  and  Ononda^ia. 
gypsiferous  dolomite,  458  feet.  A  num- 
ber of  wells  have  since  been  put  down 
in  this  same  neighborhood.  Oil  has  been 
found,  but  the  flow  is  indifferent.  Tbq 
same  statement  holds  good  of  gas. 

"  Two  companies,  one  a  New  York 
company  and  the  other  the  SoutJi  Bay 
Oil  Company  of  Cincinnati,  Ohio,  are 
boring  at  the  south  end  of  t'..e  island. 
The  latter  company  have  abandoned 
their  first  well  at  a  depth  of  750  feet, 
pronouncing  it  a  'dry  hole.'  No  other 
test  had  been  completed  at  the  time  of 
reporting.  So  far  as  k'  ->wn  no  well  hasi 
yet  been  put  down  be;      d  800  feet. 

"  Splendid  evidence  o  ;!acial  action 
is  observable  everywhei  on  the  high- 
lying  parts  of  Pelee.  The  amount  and 
character  of  the  denudation,  and  the 
distinctness  of  the  striae,  are  little  shorb 
of  marvellous.  So  far  as  palaeontolo- 
gical  evidence  goes  the  formation  i«  the 
i^nnip  as  on  the  main  shore  some  35  miles 
northwestward  in  the  Anderdon  quar- 
ries. The  variety  and  relative  siz3  of 
fossil  specimens,  in  the  thin-bedded  rock, 
as  well  as  the  superincumbent  positiort 
of  the  strata,  indicate  a  later  develop- 
ment. The  high  grade  limestone  ex- 
tending across  Monroe  county.  Michi- 
gan, from  the  northwest  corner  of 
Ohio,  in  a  northeasterly  direction,  and 
across  the  southeast  corner  of  Wayne 
eourty,  outcropping  in  Anderdon,  is  not 
exp»vRed  on  the  island."     (68). 

(68)  Geological  Survey  ot  Michigan, 
Vol.  VII.,   Pt.  1. 


SampI  1,  2,  3  and  4  are  from  • 
quarry  on  the  west  side  of  Pelee  is- 
land, and  represent  the  character  of  tha 
stone  from  near  the  surface,  and  from 
a  depth  of  6,  8  and  10  feet  respectively; 
.5,  west  end  quarry.  ;:'amples  6,  7,  8 
and  0  are  from  the  north  end  of  the 
island.  0,  the  thicker  layer.  8,  12  feet 
doAvn  in  quarry.  9,  towards  bnttom  of 
thin  bedding.  10,  :i,  12  and  13  art 
from  the  south  end  of  the  island.  14 
is   from    the   west  side. 

Frontenac 

Tlii*  county  possessoa  very  valuable 
resources  in  its  limestones  for  building 
purposes.  The  cheapness  with  which 
the  Cambro-Sllurian  limestones  are  quar- 
ries in  the  vicinity  of  the  city  of  Kmgs- 
ton  and  their  good  quality  have  caused 
then:  to  be  largely  used  in  the  public 
and  other  buildings.  From  this  large 
use  of  limestone  in  the  buildings  hasi 
originated  the  term  "limestone  city." 

Tlie  crystalline  limestone  or  marble 
of  the  northern  part  of  the  county  it 
considered  to  be  of  good  quality  and 
occurs  in  great  abundance. 

Large  marl  deposits  are  found  in  some 
of  the  lakes  of  the  county. 

Cambro-Silurian  Limestones 

"  On  the  islands  lying  in  the  St. 
Lawrence,  between  Kingston  and 
Gananoque,  notably  on  Wolfe  and 
Howe  Islands,  which  are  the 
lurgt'st.  si'vcral  pood  fontacts  are 
seen.  On  the  northeast  end  of  the 
latter,  which  is  several  MiiU'S  abuve 
(Jananoqup.  k'd;;i>  of  sandstiirc  occur, 
in  places  resting  upon  the  granite  and 
filled  oerasionally  with  pobhies  of  white 
quartz.  These  are  overlain  by  the 
green,  grey  and  black  shales,  which  are 
found  at  the  base  of  the  cherty  lime- 
stones, near  a  sinall  cove  known  as  Hush 
Bay,  about  two  miles  from  the  lower 
end  of  the  island,  the  beds  ore  all 
horizontal.      Some    of    the    shaly    layers 
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«rt  Tery  like  certain  green  Chazy  shales 
of  the  Ottawa  basin,  but  are  not  quite 
so  bard  or  slaty.  'I'liey  pass  directly  up 
into  the  limestone  which  contains  Black 
River  fossils,  and  which  thence  occupy 
the  whole  ol  the  island  along  the  south 
side.  On  a  road  across  the  island  (rom 
Bush  Bay,  the  Black  Kiver  limestone 
rests  upon  white  quartzite  about  mid- 
way to  the  north  shore.  The  quartz- 
ite is  penetrated  by  red  granite,  and 
the  latter  is  seen  along  the  north  side 
of  the  island  below  the  mouth  of  Big 
JJay.  The  southwest  part  of  the  is- 
land   is   all    Black    River    limestone. 

"On  Wolfe  Island  the  Black  River 
limestone  is  the  prevailing  formation.  It 
is  seen  in  low  ledges  along  the  shore 
where  this  is  not  occupied  by  clay  or 

"The  noithern  part  of  the  island  is 
occupied  by  the  cherty  variety  with 
shaley  layers,  but  near  the  village  of 
Marysville  the  upper  portion  of  the  for- 
mation is  well  seen -and  contains  great 
numbers  of  fossils,  in  which  Tetradium 
flbratum  is  abundant.  These  rocks  ex- 
tend south  of  this  to  a  point  opposite 
the  north  end  of  Simcoe  Island,  when 
they  are  overlaid  by  limestone  of  Tren- 
ton age.  The  rocks  of  the  Trenton  for- 
mation apparently  occupy  all  the  west- 
ern end  of  the  island,  and  are  well 
seen  at  Bear  Point  at  the  southeast  ex- 
tremity, from  which  a  large  collection 
of  fossils  has  been  obtained.  The  rocks 
of  the  island  are  all  so  nearly  horizon- 
tal that  dips  cannot  be  measured. 

"Simcoe  and  Horse-ihoe  Islands  off  the 
west  end  of  Wolfe  Island  are  both  oc- 
cupied by  fossiliferous  sediments,  partly 
of  Trenton  age.  (iarden  Island  which 
lies  oflr  the  city  of  Kingston,  is  com- 
posed of  Black  River  limestone.  Fur- 
ther west.  Amherst  Island  and  the 
whole  of  the  ppnin<in!a  of  Prince  Rdward 
county  are  nppnrentlv  .»nfirelv  ncciipicd 
by  the  Trenton  formation."     (69) 

"That  part  of  the  Birdseye  and  Black 
River  formation  which  is  "well  marked 
by  its  fossils,  after  crossing  the  upper 
part  of  Wolfe  Island,  reaches  Catara- 
qui  Point,  a  little  above  Kingston,  and 
strikes  for  the  went  end  of  Loughbor- 
ough lake.  From  fills  westward  it  con- 
stitutes a  third  escarpment,  which  rises 
at  a  varying,  but  usually  not  very 
great  distance,  back  from  "the  two  ea- 
carpments  in  which  the  less  fossiliferous 
stratfl  occur,  presenting  a  bolder  and 
usually  more  rocky  front  than  either 
of  them.  The  attitude  of  the  whole 
series,  including  the  'lYenton.  which 
does  not  usually  show  any  marked  ea- 
earpment,  is  for  the  most  part  nearly 
horizontal,  the  inclination  in  many  in- 
stances being  so  small  as  to  be  almost 

(89)  O.8.C..  Bum.  Report,  1901.  pp.  1T8-7. 


inappreciable.  In  consequence,  it  hap- 
pens that,  except  in  the  escarpment* 
and  in  sections  worn  out  in  the  courses 
of  streams,  the  rock  is  seldom  seen, 
being  concealed  by  a  great  deposit  of 
drift."     (70) 

"The  more  conspicuous  and  more  foe- 
siliferoiis  escarpment  presents  itself 
about  two  and  a  half  miles  west  a< 
south  from  the  upper  one  of  the  other 
two,  on  the  third  and  fourth  lots  of  the 
third  range  of  I^iigborough,  where  beds 
of  brownish-grey  bituminous  limestone, 
approaching  to  brownish  black,  crop 
out.  .  .  These  beds  strike  over  to  the 
first  and  second  lots  of  the  eighth 
range  of  Portland;  and  beds  resembling 
them  are  met  with  on  the  road  between 
Portland  and  Lougboroiigh,  in  the  ninth 
range,  about  a  quarter  of  a  mile  from 
the  second  escarpment.  «  .  In  the 
eleventh  lot  of  the  eighteenth  range  of 
Portland,  on  Pond  Lily  Lake,  the  third 
or  uppermost  escarpment  is  from  a 
quarter  to  half  a  mile  south  from  the 
middle  one."     (71) 

'A  similar  bed  [of  magnesian  lime- 
stone] 3  feet  in  thickness,  occurs  in 
the  ditch  around  the  fort  at  Kingston, 
and  has  been  used  as  a  cement."     (72) 

Analyses 

(1)  "From  the  Bath  Road  quarry, 
Bath  road.  Kingston.  Geological  posi- 
tion—Birdseye  and  Black  River  forma- 
tion, Cambro-Silurlan. 

"Structure,  compact — containing,  in 
parts,  some  small  inclusions  of  crystal- 
line calcite;  color,  somewhat  dark  blu- 
ish-grey. 

"Mr.  R.  A.  A.  Johnston  has  made  an 
analysis  of  this  stone,  and  with  the  fol- 
[-••ving  results: 

(.\ftpr  drying  at  100  degrees  C. — ^Hygro- 
scopic water,    0.16  per  cent.) 

CnrJKinate  of  lime «3.07 

Oarbonate  of  magnesia 2.62 

Carbonate  of  iron 0.28 

Alumina U.U  ) 

."'ilica.    soluble 0.12  V7.72 

Insoluble  matter 7.46  I 

Orgnnic   matter 0.27 


100.84 


"This  stone  is  largely  used  in  the  city 
of  Kingston  for   building  purposes. 

(2)  "From  the  Wolfe  Island  quarry. 
Wnlfr  Island.  (v[>]w:it<>  Kingston  Har- 
bour. Prom  the  three  foot  bod.  Geo- 
loBical  position — Birdseye  and  Black 
River  formation,  Cambro-iiilurian. 

(T0>  G.B.C,  1WW.  pp.  183-4. 

(71)  Ibid.   p.   lav 

(72)  Ibid.   p.   808. 
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"Structure,  compact— itrnvcried  by  an 
occaaional  very  thin  seam  of  erystullinu 
calcit«;   color,  dark  brownish-^rey. 

"An  analyais — conducted  by  Air.  K.  A. 
A.  Johnston — gave  as  follows: 
(After  drying  at     100  degrees  (.•.—Hy- 
groscopic water,       0.  12  per  cent.) 

Carbonate  of  lime U4.si 

Carbonate  of  magnesia a.na 

Oarlbonate  of  iron o.ait 

Alumina 

Inaoluble   matter ^.uo  , 

Silica,  soluble O.ia  ' '' "- 

Organic  matter o_2(( 

100.73 

"This  stone  has  been  used  m  several 
public  works,  viz.,  Fern'a  Point  lock, 
piera  and  abitments  of  Km^ton  Mills. 
Grand  Trunk  Rai'wjy  bridges,  and  lor 
heavy  base  courses  'in  several  public 
buildings— and  these,  niter  a  lapse  of 
some  forty  years,  are  said  to  be  in  as 
good  a  Mate  of  preservation  as  when 
first  built."   (73) 

Crystalline  Limestones 

Limestones  of  this  class  are  widelv 
distributed  in  the  central  anil 
northern  parts  of  the  (■oiinty. 
The  distribution  of  the  v.Trimu 
hands  and  belts  will  be  found  described 
in  the  reports  by  the  late  Mr.  H.  (J. 
Vennor  of  the  Geolojrical  Survey.  The 
marbles  of  the  township  of  Barrie  have 
Httraoted  particular  attention. 

"North  of  the  Long  T.ake.  an  expan- 
sion of  the  Mississippi,  tlie  limestone  is 
mostly  blue  in  color  and  often  slaty.  This 
ch.iracter  is  well  seen  ainnj;  thi' 
road  from  Ardoek  to  the  head  of  Long 
Lake;  but  in  the  vicinity  of  the  in 
trusive  masses  the  bluish'  color  disap- 
pears and  the  ri>  '  chanjfes  to  a  highly 
crystalline  ere  oloured  mass,  in 
places  affording;  white  marble,  often 
of  great  beauty.       (74) 

Analyses 

"From  lot  twenty-seven,  range  nine, 
of  the  township  o"f  liarrie.  d'olosrical 
position,  Laurentian. 

"Structure,  very  tiiicly  ciystalline; 
color,  pure  white. 

"An  analysis  by  Mr.  R.  .\.  .\.  .I.ilitiston 
gave  the  following  results  :  (After  dry- 
iTig  at  ](XI  degrees  ('. — Hygrosopic 
water,         0.07  per  cent.)     IT-")) 


Carbonate  of  lime S4.08 

of  magnesia 4iM:i 

iron 0  84 

Alumina . 

Insoluble  matter >J62 

Mlica.   auluble \\  i" 

99.81 " 

1.  "Is  a  white  and  cuarsely-cryistulline 
dolomite,  from  the  fourth  lot  of  the 
tenth  range  of  Loughborough,  it  leaves 
when  dissohed  in  acids  a  residue  of 
quartz  aud  serpentine,  and  contain* 
tri  jes  ol  o.\i<le  ot  iron  aud  of  phos- 
phates.   ... 

-.  "Is  a  tine-grained  white  marble 
from  .Mazinaw  Lake,  and  is  a  pure  do- 
lomite  

C'arlionate    of    lime 55.7!)        53.00 

of  magneisiu..   37.11         45.00 

1  eroxyd  of   iron    traces 

Insoluble  quartz.,  etc.    ..     7.10         ....'. 

100.00         99.80 

(3)  ".A  mBgnosian  limestone  from  the 
fi.xth  lot  of  the  tiiith  range  of 
Loughborough  is  coarsely  crystalline,  but 
strongly  n.lierent,  snow-white  in  color, 
vitreous,  ami  almost  traiisliuent.  This 
rock  contains  small  crystals  of  tremolite, 
grains  of  quartz,  often  rose-colored, 
bluish  ami  greenish  apatite,  and  scales 
of  yellowish-brown  mica.  Its  analysis 
gave  4.IM)  per  cent,  of  insoluble  matter 
and  7.30  per  cer'  of  carbonate  of  mag- 
nesia, with  but  a  trace  of  oxide 
of  iron.  Cold  ,|ii„te  acetic  acid 
dissolved  the  carbonate  of  lime, 
with  .3.65  per  cent,  of  carbonate 
of  magm-sia;  and  the  residue,  which  con- 
*isted  nf  a  mi.vtnrc  of  dolomite  with 
the  foreign  minorals.  gave  to  livdro- 
ihloric  acid.  .•U1.7II  jior  cent,  of  iiiagiresian 
carbonate."     (78) 

.Analyses  of  crystalline  limestones 
from  various  parts  of  Kmntcnac  coun- 
ty are  given  in   the  following  table  : 
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(73)  G.S C,  Vol.   4,  ISSS-Sn.   pp. 
(T4)    Ibid.   3806.   p.   50  A. 
(75)    Ibid.  1888-89,  p.  27  It. 
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Sanipp  1  represents  the  white  crys- 
talline linipsti.ne  near  Hedford  station; 
2  is  from  the  kiln  near  Parham  station; 

iTiii  (i.S.c.,    l»ll,    pp.    ,'M)i'-3. 
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3  repreienti  the  rook  at  Reynolds',  uuth 
of  Verona;  4  is  from  Ooodbery'i 
quarry  near  kiln,  Verona;  6  ia  from  a 
point  two  miles  north  of  where  Qood- 
bery  gets  stone  for  his  kiln. 

Marl 

"A  great  portion  of  the  bottom 
of  Loughborough  Lake  is  a  thick  deposit 
of  marl ;  and  the  bottom*  of  all  the  lakes 
from  this  to  White  Uke,  in  Olden,  are 
in  greater  or  leas  degree  composed  of 
the  same  material."    (77) 

Glengarry 

Calciferous,  Chary,  Black  Rirer  ana 
Trenton  Iime«tone«  are  found  in  thi« 
oountv.     Their  distribntion  is  given  in 


omall  seams  of  a  black  bituminoua  aub- 
stance.  It  is  rather  hard  to  work,  but 
of  very  good  quality.  In  places  the 
rock  contains  •■mall  Telna  of  white  eal- 
cite,  and  in  certain  portions  has  a  mot- 
tled, pinkish  aspect  from  the  presenc* 
of  pink  calcite.  In  others  it  assumes  a 
greenish  hue,  due  to  a  thin  coating  of  a 
shaly  bituminous  mineral.  This  stone  is 
used  in  the  construction  of  the  new 
Reformotory   at   Alexandria"     (80). 

The  log  of  a  well  drileld  for  water 
"on  the  northern  bank  of  the  Garry  riv- 
er, a  branch  of  River  Deliaie,  wher« 
ledges  of  grayi»h  fosslliferous  Trenton 
limestone  occur,  holding  crystals  of  clear 
white  calcite  and  small  partings  of  black, 
shiny,  very  friable  shale,"  gives  the 
thickness  of  the  limestone  strata, 
as  follows  ! 


Pppth 


Ch«r«pter  ot  rook. 


,  FommHon  rp|'rpwiire<l  Hiid  thIckncsR. 


Feet. 

n 

470 


7M 
7»6 


Dark  (trey  impurp  liitioslnnc.  holilliiK  fowlH Trontnn  ;  470  foot  or  nioro. 

Dark  grov  tnipnro  llimstonf.  suftcr  than  iirecfUiiiK ;  nii 

fowils  rtctectiMl  BlarkTilyir:  Kifl  fc-t 

/afvunic'l  ilii('Kii(>w<) 
Park  ifniv  Impure  llmi'stone.  uikIitIbUi  by  grcfulsligrcy 

ralPHfeo-Hrenaceous  shali^s— at  tinim  HiieKniimil,  at 

others  coarse  and  more  liigtily  areiineeoiis.   Olisciire 

fomil  remains  tletittcU  iu  the  upjier  ualiareoun  beUs. . .     rhnzy  :  1M  feet. 

Hard.  rom|>a(t.  dark,  chtH'olate-eohired  linicstoiic.  proh 

ably  inaKneslan  ;  no  fossil  remains  observed raleiferoiw  ;  :!1  feet,  or  more. 
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the  Ueoiogy  of  Canada,  1863,  pp.  lllj, 
120,  171-172. 

"  The  Chazy  limestone  at  Hawkesbury 
and  Locliiel  also  encloses  phosphatlo 
nodules,  from  one-fourth  of  an  inch  to 
an  inch  in  diameter,  blackish-brown 
without,  but  yellowish-brown  within,  and 
giving  off  abundance  of  ammonia  when 
heated."     (78) 

"The  railway  at  Glen  Roi)ertson  is 
presumably  near  the  line  between  tho 
Trenton  and  Black  River,  the  beds  of  the 
former  showing  to  the  south  and  also 
to  the  west  at  AJexandria."  (79)  The 
characteristic  fossils  of  the  Black  River 
are  abundant  at  the  Glen  Rot>ertson 
quarries, 

Calciferous  Formation 

"A  valuable  quarry  in  rocks  of  this 
formation  [Trenton]  is  located  near 
Alexandria,  on  lot  27,  range  V.,  of  Lo- 
chiel,  about  200  yards  to  the  south  of 
the  road.  The  rocks  are  heavily  bedded 
aiiil  >ti|i  S.  Id  I Ifirri-cf.  !■:.  '  7  ilt-i.'ifi-r'. 
They  are  vertically  jointed  and  blocks 
of  any  dimension  can  be  obtained,  as 
the  limestone  is  easily  split  horizontally. 
It  is  highly  fossiliferous,  and  contains 

(77)  G.S.C.,    1863,  p.  764. 

(78)  Ibid.    p.    462. 

(79)  Ibid.   Sum.   Report.  1890.   p.    135. 


"The  undertaking  was  abandoned  at 
790  feet."  (81) 

"I'be  Calciferuiu  limestones  have  a 
very  considerable  development  on  this 
sheet,  and  the  soil  overlying  them  is 
generally  poor  and  thin  or  sandy,  un- 
less covered  with  heavy  beds  of  clay, 
as  in  Soulanges  county,  the  eastern 
part  of  (ilengarry  and  some  parts  of 
Huntingdon. 

"The  principal  places  at  which  the 
Calciferous  formation  has  been  observ- 
ed are  as  follows  :  At  Manotick,  on  the 
Rideau  River,  the  beds  resembling 
those  seen  at  Glen  Nevis.  They  are  also 
well  exposed  at  Manotick  station  and 
to  the  south  of  this  place.  Similar 
rocks  also  occur  on  lot  20,  range  6,  Os- 
goode  township,  Carleton  county,  the 
dip  of  which  is  S.  88  degrees  E.  6 
degrees.  They  are  also  well  exposed 
along  the  roau  between  ranges  6  and  7. 
Osgoode,  from  Vernon  Corner  north 
for  about  three  miles  as  also  on  lot  23, 
range  12,  Mountain.  Dundaa  county, 
and  near  Van  Ciimp's  mill,  ind  they 
again  appear  about  three  and  a  half 
miles  west  of  Winchester,  with  •  dip  of 
S.  4.T  ilt'grt'CH  \'..       4  (li'groi'H  to  ti  ilcjrn-cs. 

"About  two  miles,  in  a  northeasterly 
direction  from  Van  Camp's  mill,  Calci- 
ferous  limeston:   occurs  in     thin     beds 

(80)  Q.S.C,   1890,   pp.  82.  63  A. 

(81)  Ibid,  1890,  p.  ee  A. 
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and  much  disturbed,  witU  cbaracterUtic 
vugi  of  pink  and  wliite  calcitc.  'ibis 
{ilace  bas  been  opened  as  a  quarrjr. 

"X'!i  •  formation  it  also  well  exposed 
in  the  nriir'.iUorhood  of  tioutb  Mountain, 
and  all  along  westward  of  this  place 
towards  Kemptville  and  Merrickville, 
and  southward  towards  Uaaton's  Cor- 
nen  and  Irish  Creek.  It  thence  con- 
tinues en  to  North  Augusta  and  to  the 
shore  of  the  8t.  Lawrence  as  far  ns 
Prescott  and  down  the  river  to  Car- 
dinal. 

"This  formation  is  also  seen  on  the 
Castor  River,  at  about  three  and  a 
half  miles  southeast  uf  Kusaell.  Sandy 
calcareous  basal  bfds  of  the  same  for- 
mation can  be  seen  about  two  miles 
■out^  ol  Smirlevillc,  where  they  have 
been  greatly  altered,  and  hold  pebblci 
and   lenticular    pieces    of   quartz. 

"Rocks  of  this  formation  extend  west- 
ward from  the  eastern  half  of  the 
township  of  Urenville,  and  beds  of  the 
suir.p  pan  b<>  seen  near  Hickston  Cor- 
ners, Hell  Gate  swamp  and  Spencerville 
station  on  the  Preseott  and  Ottawa 
railway.  Un  the  Nation  River,  near 
Spencerville  station,  the  rocks  have 
been  disturbed  and  altered,  so  that, 
along  with  the  ledges  of  characteristic 
brownish-weathering,  dolomitic,  fine- 
grained, gray  limestone  of  Calciferous 
age,  patches  of  Imnded  sandy  lime- 
stone occur,  which  probably  are  of 
Chozy  age,  or  else  represent  much  al- 
tered  portions   of   the   Calciferous. 

"On  the  road  from  Mountain  to 
Sniirleville  similar  outcrops  (Calciferous) 
also  appear,  and  at  about  one  mile  and 
a  half  north  of  Mountain  station  this 
limestone  is  full  of  rounded  and  angu- 
lar pieces  of  quartz,  varying  in  ^  ^e 
from  a  pea  to  a  melon,  and  angu  ir 
f.icces  from  a  fourth  of  an  inch  to  a 
foot  across.  This  conglomeritic  rock 
has  a  very  homogeneous  matrix,  which 
exhibits  plainly  all  the  characters  of 
the  Calciferous.  The  dip  of  these  beds 
on  the  south  of  the  exposure  is  S.  20 
ilt'Cn-cs  K.  '  IS  (li'LTi'i's,  anil  nii  tlif 
north  side  is  about  TOO  yards  wido, 
the  .lip  is  N.  10  (Icirni'H  W.  12  d.- 
greps. 

"The  Onlciferons  also  appenrs  near 
Ormnnd  Oorner  in  the  township  of  Win- 
chester, Dundas  county,  in  beds  of  lime- 
stone, n»  well  a?  on  the  east  point  of 
Racket  River,  on  the  south  side  of  the 
St.  Lawrence,  where  ledges  of  dnrk- 
eray,  sandy  limestone  outcrop.  The  south 
shore  of  the  river,  northward  for  some 
distance  fro<m  this  place,  ia  low  and 
without  rock  exposures,  but  Calciferous 
blocks  are  mimeront. 

"At  the  bottom  of  Hungry  Bay  these 
limestones  apipear  in  a  small  knoll,  hold- 
in?  large  pockety  viiea  of  pink  and 
white  ealcite  asaociated  witli  iron  py- 
rites. Some  of  the  upper  t)Pds  are  slaty. 
and  where  the  ealcite  occurs  the  rock  is 


uf  a  grayish-buif  colour,  compact  and 
with  a  very  tine  grain,  almost  tine 
enough  to  be  used  for  a  lithograph)* 
stone,  were  it  not  that  it  contains  cer- 
tain inclusions  which  untit  it  for  that 
purpose.  The  dip  is  here  ».  30  degreea 
0.  This  place  has  been  opened  for  a 
quarry  and  aome  of  the  material  uaed 
in  the  construction  of  the  Canada 
Atlantic  Railway  bridge  was  obtained 
from  it. 

"The  Calciferous  also  appears  on  a 
■mall  brook  which  ernptim  into  the 
River  a  la  (iraisse,  lot  17,  range  VII, 
Lochiel,  but  the  dip  couM  not  here  be 
ascertained. 

Chaty  Fonnalion 

"  The  Chazy,  in  this  area,  has  not 
so  wide  a  distribution,  but  is  generally 
well  defined,  both  by  the  chorapter  of 
its  shales  and  sandstones  and  by  the 
fossils  contained  in  the  upper  or 
limestone  portion,  in  the  western 
part  of  the  sheet  about  one  mile 
north  of  .Manotick  station,  ledges 
of  bluish-gray  and  grayish  limestones 
appear,  which  probably  belong  to  thi» 
formation.  Not  far  from  Berwick,  also, 
are  ledges  of  dark  bluish-gray  limestone 
.|il)S.  40,!,.irr.-.»  i:.  t,l.-,v.  ■^.  Th.-^f 
beds  extend  northwest  from  tills  place 
as  far  as  Cannamore  post-oflice,  andcon- 
ti.iue  on  in  this  direction.  A  similar 
rock  also  occurs  in  the  northern  part 
of  Dundas  and  the  southern  part  of 
Russell. 

"IJmeatones  of  this  ace  are  also  seen 
about  two  and  a  half  miles  west  of 
Grantley  and  ot  about  three  miles 
south  of  Chesterville.  They  alto  ap- 
pear, associated  with  shales,  about  two 
miles  northeast  of  West  Winchester,  at 
Wp||a«oiilot  12,  ranpe  .Ml,  \\  imhester 
township. 

"On  the  north  shore  of  the  8t. 
Lawrence,  at  a  small  point  opposite 
the  northeast  corner  of  Barnhart 
Island,  there  is  a  fine  exposure  of  green- 
ish and  black  Chazy  shales.  They  are 
very  loacrftionary  and  nodular  in 
place-  !!ut  I'fi  fossils  were  observed.  The 
<li|i   I     \      |i'   ,    .^'ri-cs   W  -J  ■icL.'ri'cs. 

Tlipse  ^;,ale.<  »ire  exceedingly  thin  and 
splintery  m-,,1  are  easily  crushed  In  the 
hand. 

"At  the  northeast  end  of  SMeiek't 
Island,  opposite  Miile  Roches,  are  foatil- 
ifproiis  flat-lying  Chazy  limectonet.  A 
quarry  has  been  opened  here  and  a 
quantity  of  material  taken  out  for  the 
construction  of  the  canal,  tjpecimens 
were  collected  from  these  quarriea.  The 
limestone  at  this  place  is  bluish-black 
in  colour,  very  hard,  with  a  flinty  frac- 
ture, highly  fossiliferous,  and  holdt 
amall  dots  or  apeckt  of  clear  ealcite.  It 
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li  of  fairly  good  quality,  though  soiim- 
what  Mamy  in  plaeea.  Un  weatlierMl 
nirfacM,  which  are  of  a  browniih  gray 
colour,  it  ii  leen  to  bt  eoncrettonary, 
and  the  partings  of  the  bedi,  which  vary 
from  rix  to  tiwenty-four  Inches,  are  very 
rough,  blaokish  and  pitted.  1  am  told 
that  15,000  cubic  yards  a  year  have 
been  taken  out.  The  rode,  in  some 
places,  is  in  bt^ls  of  nine  to  ten  feet 
thick,  with  generally  a  parting  at  about 
five  fcvt  from  the  surface. 

Trenton  Fomullon 

"The  Trenton  formaiion,  with  which 
is  associated  the  Klnrk  Kiver,  has 
a  very  extensive  devplopment  in 
this  area.  In  the  \vvsU>rn  part  of  the 
sheet,  beds  are  well  exposed  from  Hillings 
Bridge  along  the  main  road  to  Britannia, 
where  al«o  the  (hn/.y  is  well  seen.  'Ilie 
Trenton  is  also  well  exposed  near  .Mr. 
Henry  Onderdonk's,  a  short  distanre  to 
the  northwest  of  Aultsville,  as  well  as 
in  the  township  of  Kussell,  nn  one  of 
the  branches  of  the  Nation  Itiver.  It 
also  appears  about  Crysler  in  the  town- 
ship of  Finch,  IStormont  county,  and 
thence  extends  eastward  towards  Moose 
Creek. 

"Near  South  Finch,  the  bed  of  the 
Payne  Rivw  conswts  of  Trenton  lime- 
stone, and  there  are  also  fine  exposures) 
about  South  Finch,  Lodi,  and  othen 
points  in  the  vicinity"     {Hi). 

Grenville 

The  Calciferous  is  the  only  one  of  the 

limestone-hearing  formations  reported  »< 
occurrini;  in  this  county.  A  little  abovd 
Maitland  in  the  township  of  Augusta 
layers  of  limestone  are  intiThanded  witi* 
sandstone.  Similar  exposures  are  seetil 
down  the  river  to  a  point  a  little  below 
the    town    of    Prescott, 

"The  quarries  in  the  Calciferous  for- 
matiiiii  vicid  «tiinc  prniiipally  for  local 
use.  The  stone  is  largely  dolomitic,  Imt 
the  quarries  are  not  cxtensivi'.  Al'im 
the  St.I-nwrenceea^t  of  l>ro«ii.lt.  win  r<' 
this  formation  is  extensive,  scveri'l  large 
quarries  are,  however,  fnuiul.  ai.i  .iri" 
worke<i  somewhat  extensively.  I'l." 
(iriii  I  quarries  in  the  HIack  Kiver 
limi  at    Jlille    Roches,    Olen    I'.nli- 

ertsi  ..  tc,  have  already  been  referreit 
to"  |.  .  See  also  under  Diindas,  Ulen- 
gari.v   and  r.thor  oastrrn  rtv.mticr. 

Grey 

"In  f'ollinffwood  the  deposit  ttf>e 
Utica   formation     in   the  3rd     and   4th 

(K)    G.8.C..    ISfHt.   pp.   «2.    (a   A. 
(i<3)    Ibid.  Sum.    Rep..    ISIH).   p.   l-H-T 


ranges  o(  the  township],  consists  ol 
dark  browaiiH4ilafk  abalas,  Intaratratl- 
fled  with  occasional  beds  of  compact 
brownish   limestone."    (tM) 

Clinton  Formation. — "From  Calling- 
wood,  the  general  outcrop  [of  the  i;s- 
carpmeiitj  turns  to  the  northwest;  but 
it  presents  a  very  deep  sinus,  southward, 
up  tiM!  vuUey  of  tli«  lieover  Biver, 
reaching  nearly  to  the  centre  of  the 
township  of  Artemisia;  and  another  up 
tile  valley  of  the  Uighead,  in  St.  \  incent, 
Sydenham  anti  iiulland.  A  third  inden- 
tation carries  the  outcrop  a  few  miles 
up  th«  Sydenham  Kiver,  which  flows 
through  the  town  of  Uwen  .Sound  into 
the  bight  of  the  bay. 

"Though  the  Clinton  strata  are  thus 
easily  traced  by  the  conspicuous  escarp- 
ment whicli  rises  precipitously  above 
them  [capped  by  Niagara  strata],  they 
themselves  are  but  seldom  seen,  being 
for  the  most  part  concealed  by  a  talui 
of  debris.  The  base  of  the  scries,  how- 
ever, is  nearlv  as  well  marked  as  the 
sumiiiit,  by  tlic  sandstone  of  the  Grey 
band,  which  ero|>»  out  from  below  tliera, 
and  fornw  a  low,  but  distiiK't  terrace.  .  . 

"In  several  places  in  the  township  of 
Sydenham  the  thin-bedded  limestones  of 
the  Clinton  formation  are  seen  to  rest 
upon  the  red  and  green  shales  of  the 
>fiHlin«.  .  .  . 

"  In  these  townships  [Collingwood, 
Kuphrasin.  St.  Vincent  and  Sydenham), 
the  Clinton  formation  also  spreads  out 
somewhat  wider  than  usual;  and  the 
red  ferrujiinous  baml,  which  marks  the 
upi)er  part  of  it,  is  met  with  in  several 
exposures,  thougih  nowhere  sufficiently 
charjrect  with  iron  to  constitute  a  work- 
able ore.  In  the  second  lot  of  the  fourth 
and  fifth  rnnj.'es  of  St.  Vincent,  in  a  lied 
of  lilulsh  shale,  near  the  suniniit  of  the 
fiirmntinn,  crystals  of  jiypsum  are  dis- 
s<"ninated  in  some  abundance. 

"At  Owen  Sound  the  Medina  rocks 
[■'nndstiinel  are  limited  above  by  about 
♦  vventy  feet  of  ilolon'itc.  wliicli  here  coii- 
'j'itutej  the  base  of  the  Clinton  forma- 
linn.  This  dolomite,  which  is  of  a  yel- 
Imvi^h  I'nlnr  ami  wentlu'r-'  yellowish- 
brown,  contains,  in  irrcat  nuniliers.  a  few 
species  of  silicified  fossils.  .  .  netwecn 
it  and  the  base  of  the  massive  lime- 
stones, which  are  clH"C'i  with  the  Xia- 
;iara  <cries,  the  surfae<>  is  covered  with 
red  d-.iy.  Hie  strata  from  which  this  is 
derived,  no  doiiM,  represenit  th«  iron  ore 
IxhI,  and  are  seen  in  several  places  with- 
in ii  circuit  of  three  miles.  From  the 
bight  of  Owen  Sound,  the  Medina  and 
Clinton  formations  are  trceable  along 
nearly  the  whole  lake  front  of  the  town- 
ship of  Keppel:  and  in  the  vicinity  of 
Cape  Cflnimoilore  their  entire  thickness 
can   be   determined   l)y   actua'   measure- 

r84)    G.S.C..    18tK<.    p.    211. 
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meat.  Stmt*  of  ihe  Uudaon  River  for- 
BUtiun  here  coustitute  Ihe  bone  uf  tbe 
clitf,  abuvti  wliich  Uie  red  aud  green  Me- 
dina ftlialeii  present  a  volume  oF  lOU  feet. 
Keating  upon  tlieae,  the  L'lintun  forma- 
tion shuwa  about  '.iO  feet  of  thin-bedded 
magneitian  limeatoue,  between  which  and 
the  abruptly  ovod'Jytiig  twcuj-puieiit  of 
the  Niagara  series,  there  is  a  thidiueas 
of  about  15U  feet.  In  Uiis  the  strata  aru 
partially  concealed;  but  a  eoniiiderable 
portion  of  tliem  apjieiir  to  be  red  slialus. 
f'he  base  of  the  Clinton  appears  to  cro.t^ 
Colpoy'a  iMy,  at  about  three  and  a  half 
miles,  and  the  summit,  at  about  two 
and  a  quarter  miles,  from  its  western 
extremity;  having  a  mile  and  a  quarter 
for  the  breadth  occupied  by  the  forma- 
tion. From  this  it  would  appear  that 
tlie  slope  of  the  strnta  in  this  part  if 
about  120  feet  in  a  mile."   (8.j) 

Niagara  Formation 

"The  cliffs  [of  Niagara  limestone] 
oontinne  through  Mulmur  and 
Noittawasaga ;  and  on  the  twen- 
ty-fourth lot  of  the  twelfth  range 
of  the  latter  township  the  whole  maia 
of  this  limestone  to  the  hi|;hest  part  of 
the  escarpment,  has  been  ascer- 
tained by  measurement  to  be 
about  160  feet  thick.  A»  far  as  seen 
its  color  appears  to  be  greyish  at  the 
Inise,  gradually  passing  upwards  into 
liuff  or  yellowish-white;  most  of  the 
beds  being  banded  with  the  two  colors. 
The  rock,  which  is  magnesian,  is  harder 
in  the  lower  than  *he  upper  part,  and 
appears  to  be  encrinal  for  most  of  the 
thickness;  the  enerinite^  abounding 
towards  the  top.  It  maintains  tht  same 
colors  and  characters  ainni;  wh.it  is 
called  the  Blue  Mountain  ridge  through 
Oillingwood  [ township] .  to  the  point 
where  the  ridge  approaches  nearest  to 
T-ake  Huron:  and  it  in  probable  th.it  the 
formation  thus  far  does  not  diminish  in 
vohime. 

"  In  th«  valley  of  the  Heaver  Riv<"r.  'n 
Fnphrasia  and  .Arfemisin.  the  same  lime- 
stone has  a  thickness  of  at  least  120 
fwt.  At  the  head  of  the  valley,  on  the 
2fitli  lot  of  the  10th  range  of  .Art<>mesia. 
the  stream  falls  over  a  precipice  of  70 
feet  of  thi«  maimesinn  limextone. 
Flowing  thenoe  r.ither  to  the  cast  of 
nrrth.  it  is  flankeil  on  hoth  sides  hv  hold 
esi-arpment.*  of  the  rock,  whicli  gradual- 
ly separate  from  one  another:  iravin? 
between  them  a  heantiful  and  fertile 
valley,  which  in  a  distance  of  ahont  eight 
miles  attains  a  hreadfh  of  three  mile*. 
Tn  several  places  the  e«eari>!iiont  he- 
enmes  perpendicular,  and  in  a  oreeipice 
on  the  rl?ht  side  of  the  vallev.  about  the 
inth  lot  of  the  3rd  range  of  Kiiphrasla. 
47  feet  of  the  rock  appear  to  con.^titute 

(85)  a.  8.  c.  iwn,  pp   .ii.-nio. 


a  single  muuive  bed,  withuui  divUtunal 
phiues.  ilic<  color  of  the  rock  is,  u  b«- 
iore,  II  pale  butf  or  yellowish-white,  and 
the  weathered  parts  display  ubacure  en- 
i'riuit4;s  and  uorals. 

"The  escarpment  on  the  left  side  of 
the  valley  continues  northward  into  St. 
\'iuccut;  and  then  makes  a  sharp  turn 
to  the  westward,  running  for  ten  miles 
in  that  direction  on  tlie  right  or  south- 
ern aide  uf  the  vaUey  of  Big  Head 
inir,  whieli  is  supplied  from  it  with 
>eviral  tributaries.  Ou  the  left  side' of 
this  stream,  and  betweeu  it  und  Owen 
Sound,  the  limestone  spreads  out  into  a 
liigh  llat-topped  hiU,  situated  chiieay  tn 
iSv.leulmui,  luui  presenting  to  the  uorth- 
a   veriicoJ   eavarpmeut.       The     ua- 

portion  of   tlie  Umeatone  i«  wall 

diiplayed  at  the  ituimuit,  while  the  char- 
acteristic IVntuuierua  oblongus  occurs 
jii  buth  bides,  at  the  base  lu  tlie  tirst 
range  of  .Sualii  bydeuhom. 

"Thu  l«o  streams  which  tloNv  into  the 
bigiit  of  Owen  bound,  the  Potawatamia 
Horn  tliu  ftouihwcat  and  the  bydenUam 
l;oui  the  -^outh,  fall  over  precipices  of  ■ 
'M  and  M  feet  respectively,  of  the  hnyer 
part  uf  tlic  same  limestone;  the  bottom 
of  wliich  is  from  2U  to  'M  feet  beneath 
tlie  cascades.  On  the  13th  lot  of  the 
-11(1  raii;,'c  ot  i>erby  the  escarpment 
whicli  runs  between  these  two  falls  pre- 
sents a  height  of  00  feet;  at  the  bane  of 
which  there  occurs  a  bed  abounding  in 
ciH'als.  .  .  . 

"The  lock  uf  the  escarpment  in  this 
iicigliboi'li(H)il  abounds  in  excellent  ma- 
terial fur  the  purposes  of  construction. 
.\boiit  two  miles  south  by  east  from  the 
town  of  Owen  Sound  there  are  uiiworked 
strata  of  a  white  or  pale  grey  color,  of 
wliich  the  upper  beds  are  from  two  to 
four  feet  thick,  and  the  lower  one*  occa- 
-ionallv  over  twoKe  feet.  The  tipper  bed 
might  l>e  qunrriect  to  an  almost  Iwund- 
!<»•«  extent.  an<l  would  give  a  v"ry  fine 
and  lasting  stone,  llie  lower  l>eil«  are 
likewise  fit  for  building  purposes,  but  be- 
ing at  the  Imse  of  an  abrupt  precipice, 
llivv  cannot  )><>  so  conveniently  quarried, 
l-arge  loose  blocks,  however,  skirt  the 
escarpment,  and  these  would  furnish  a 
supply  for  a  great  length  of  time.  Atiout 
!i  mile  ;nid  a  half  up  tlie  Svdeiiliani  liiver 
there  has  lately  been  quarried  from  the 
lower  beds  of  the  escarpment  some  fine 
kfone  for  the  lighthouse  constructed  on 
(iiiiritli's  Iftliin<l.  The  rood  »ou<h  from 
(l«en  Sound,  on  the  line  between  Syden- 
ham and  Tlerby.  crosses  the  hase  of  the 
limestones,  about  a  mile  and  a  half  from 
the  town.  Aftor  a  rather  sharp  ascent 
ovi^r  the  lower  pa  t  of  the  escarpment, 
it  gradually  rises  for  some  distance,  and 
reaches  what   is  eon«idcied  the  summit 
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of  th«  formtttiOB^  on  tte  ath  lot  :  tti* 
totai  thickness  b<-inj;  about  160  feot." 
(86) 

"The  bold  escarpment  (onned  lij  the 
Niagara  limeBtone  in  Derby  appears 
atM>ut  two  miles  west  of  the  town  of 
Owen  Sound,  and  between  this  poaition 
and  Colpoy's  Bay  it  sweeps  round  to- 
wards the  heights  above  Cape  Commo- 
dore, in  a  line  conforming  in  some  de- 
gree to  the  shape  of  the  eo»»t,  but  pre- 
senting a  less  salient  curve.  The  base 
of  the  limestone  comes  upon  Colpoy's 
Bay,  and  crosses  it,  probably,  about  two 
miles  and  a  quarter  from  its  bight."  (87) 

Gticlph  Formation 

"ExpoBuros  of  thoKO  dolomitps  [of 
the  Guelph  formation]  are  again 
met  with  on  the  Rocky  Saugeen 
River,  upwards  of  forty  miles 
N.W.  from  Fergus.  One  of  them  occurs 
about  three  miles  beyond  Durham, 
where  the  Garafraza  and  Owen  Bounl 
road  crosses  the  river.  Here  the  rock 
has  been  quarried  for  building  ston<>, 
and  for  burning  into  Uair  The  lower 
part  is  a  light  greenisbgrey  sub-crystai- 
liike  ma^nosian  Umestune,  divided  into 
beds  of  from  eight  to  ten  inches  thick 
with  very  obscure  foss'ls;  white  the  up- 
per part  is  a  greyiah-whitc  coralline 
mass,  seven  feet  tliick,  in  several  beds, 
of  which  the  thickest  is  'i  feet.  .  .  An- 
other of  the«e  exposures  is  at  the  junc- 
tion of  the  Rocky  Saugeen  with  the 
main  streain,  in  the  rear  of  the  62nd 
lot  of  the  3rd  ranff  of  Bi'nlinck  : 
where  about  25  feet  of  the  rock  are 
seen  on  the  right  bank.  'Ihe  upper  12 
feet  rnnsiat  of  a  rougti,  irre^^ular  bed  of 
greyish-white  dolomite  ;  underlaid  by 
a  liiilT  colored  compact  stratum,  divided 
into  layofB  of  from  3  to  4  inches.    .    . 

"The  exposures  which  have  been  men- 
tioned between  Puslinoh  an<l  Bentinck 
belon;;  to  the  upiper  part  of  the  forma- 
tion, and  'ndieate  the  strike  of  itfl  sum- 
mit northward,  a*  far  a«  the  Rocky 
Sniiceon.  In  Uiis  region,  with  the  ex- 
ception of  th>  space  occupied  by  the 
westward  spur  of  tlie  Nioitaift  series  on 
the  Rockwood  anticlinal,  the  Uuelph  for- 
mation presents  a  breadth  of  about  25 
miles,  opposite  to  Piislineh,  which  gradu- 
ally increases  to  35  miles  opposite  to 
Bontinck.  This  jrreat  breadth  is  prob- 
ably due  in  part  to  ..iic'  fact  that  the 
country  rises  with  the  peneral  slope  of 
the  strata,  to  the  edse  of  the  eastern 
escarpment,  thouffli  at  a  somewhat 
smaller   angle;    and   in   part     also   to  a 

(86)   G,    S.  C.    iwn,   pp  328-!t. 
('•71  ILiil,.  i>.  :i;il. 


series  of  north  and  south  undulation*, 
which  appear  to  exist  in  this  region.   .   . 

"From  Bantinek  northward  the  strike 
of  the  summit  of  the  formation  ap- 
pears to  eontinue  in  the  same  bearing 
as  betw««n  Puslinob  and  BentlneJe,  for 
about  23  miles,  to  the  Kivlere  auz 
Sables  (north).  The  base,  however,  fold- 
ing successively  over  the  supposed  anti-. 
clinals  of  the  Beaver  River  and  Owen 
Sound,  the  breadth  of  the  formation  be- 
comes reduced,  between  the  lattar  place 
and  the  Riviere  aux  Sables  (north),  to 
ten  miles;  which  is  about  the  lame  as 
that  which  it  appears  to  have  between 
(iuelph  and  Breslau. 

"It  has  already  been  stated  that  the 
strata  seen  near  the  month  of  Itivierc 
aux  SjUe«,  at  Chief's  Point,  probably 
strike  along  the  coast  by  Lyell  Island 
to  Oape  Hurd,  and  belong  in  part  to 
the  Niagara  formation,  whose  char- 
acteristic fossils  are  met  with  in  sev- 
eral localities  along  the  shore.  These 
strata,  however,  have  for  the  most  part 
the  liuiological  characters  of  the  Uuelph 
formation,  and  some  of  their  unde- 
scribed  species  of  .Murehesonia  have  a 
strong  resemblance  to  others  found  in 
this  series.  .  .  so  that  it  is  not  im- 
possible that  some  of  the  strata  along 
this  coast  may  oon.<*itute  a  passage  be- 
tween the  Niagara  and  Uuelph  forma- 
tion."    (88) 

The  composition  of  the  limestones  be- 
longing to  the  Silurian  formations  in 
this  county  is  similar  to  that  of  the 
same  strata  in  Wentworth  and  other 
counties.  Analyses  of  Uuelph,  Niagara 
and  Clinton  limestones  are  given  in  the 
descriptions  of  limestones  of  other 
counties.  They  all  carry  a  fairly  high 
percentage  of  magnesia. 


Marl 

Marl  deposits  are  nuniiTous  in  the 
counties  of  Orey  and  Bruce.  "On  the 
liHth  lot  of  the  !»•  ranjre  of  Bentinck. 
a  deposit  of  marl  has  been  traced  over 
8  or  10  acres  of  low  fio'ind,  which  ■» 
cohered  with  heavy  t  inber.  i'lie  marl 
is  MTV  solid  and  pu''e.  and  where  ex- 
nnvned  was  found  to  be  uur  feet  In 
tbirkness."  (80) 

Following  is  an  average  analysis  of 
marl  used  in  the  manufacture  of  ce- 
ment at  the  Imperial  works,  Owen 
Sound  :    (90) 

* 

(88)  a.S.C.   1S«W,   pp.  .■)42-344. 

(80,  Ibid,  p.  764. 

(00)  Cat.  Ont.  Min.  Exhibit,  BufTalo.  p. 
82. 


4a  M. 


1903 


Limestones  of  .Ontorio 


51 


(1.) 

Siliua 

Iron  oxide 

Alumin* 

1-iuie    

Ma^neiia    

'^^ition  lou  (carUinio  «cid 

organic  matter)    

AlldUie*    

Sulph»tiM    


and 


Per 
rent. 
1.43 
0.18 
0.20 
50.H2 
2.0B 

4o..'>8 
..  ml 
..  nil 


(2)  "From  a  deposit  occurring  on  lot 
twenty-four  of  the  ninth  concesaion  of 
tb«  townahdp  of  Artemesia.  .  .  .  The  de- 
posit cover*  about  twe^lve  ooren,  and  ho) 
a  depth  of  at  lea«t  aeven  feet. 

"Th«  ajr-dri«d  maitorial  is  earthy  ; 
•lightly  oohcreiot;  oolor,  yeliowisii- 
white.  It  contains  a  few  sheila  and 
some  root  fibrei. 

"It  Wfl«  found  by  Mr.  F.  O.  Wait  to 
have  the  following  composition: 

(.\ffpr    drying    at    100    dc  ■     C— Hygro- 
■eopio  water     0.34  per  cent.) 

1-iiiie    48.73 

.Mugneaii    0.73 

Alumina 0.2.S 

Ferric  oxide 0.25 

Manganous  oxide    traces 

Putassa •• 

Soda 

Carbonic  acid 38.99 

(Sulphuric  acid 0.06 

Phosphoric  acid     0.02 

Silica,   soluble 0.21 

Insoluble  mineral  matter 8.30 

Organic  matter,  viz.,  vc};ctable 
flbre  in  a  state  of  decay,  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc.,  and 
possibly      a      little      combined 

water 3.30 


1 00.87 


"Assuminj;  the  whole  of  the  lime  to 
be  present  in  the  form  of  carlKmate, 
trifling  quantities  of  which  are.  how- 
ever, present  in  other  forma  of  com- 
bination, the  amount  found  wnulil  ror- 
rexpond  to  87.02  per  cent,  carhnnutc  of 
lime. 

"Tlie  insoluble  mineral  matter  was 
founil  to  consist  of  : 

I'cr  cent. 

Silica     .■>..')« 

.Mumina    and    ferric    nxjiln    2.17 

I.imo    0.00 

.Maencsia     0.04 

Alkaiies 0.47 

S.30 

(3)  "From  a  deposit  nt  Slinllnw  I.iikc, 
township  of  Keppel.  .  .  The  <leposit  ex- 
tends over  an  nrca  of  iipwatdj  of  five 
hundred  acres,  and  has  nn  average  depth 
of  about  aix  or  seven  feet. 


"Th«  a.ir-dried  ma>t«rial  ia  eartliy, 
iomewbat  coherent;  colour  almost  whitt. 
It  contains  no  visible  ihell  ramaini  or 
root-ttbres. 

"An  anaJyais  by  Mr.  F,  U.  Wait  alww- 
t'd  it   to  contain  : 

(After    drying   at    100   deg,    C.      Ilygro 
kcupiu  water  equals  0.30  per  cent.) 

Lime  62J52 

Magnesia    1.04 

Alumina o,08 

Ferric  oxide 0.10 

Man>fanou»  oxide traces 

<Jarbonic  acid i2.47 

Sulphuric    acid    0.02 

I'hu.sphoric  acid O.Ol 

.Silica,   soluble 0.08 

Insiilulile  mineral  matter 1.74 

Organic  matter,  vii.,  vegetable 
fibre,  in  a  state  of  decay,  and 
products  if  its  decay,  such  as 
liunius,  liiiiiiic  acid,  etc.,  and 
possibly  a  little  combined  water      2.70 


100.82 

"  Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
frilling  (juantitjc?  of  which  arc,  how- 
ever, present  in  other  forms  of  com- 
bination, the  amount  found  would  cor- 
respond to  9I!.7!I  per  cent.,  carbonate  of 
lime. 

"The  insoluble  mineral  matter  was 
fouiwl   to  conmjrt  of  :    (91) 

Per  cent. 

Silica    1.22 

-Mumina  and  ferric  nxiile    .    . .     0.32 

Lime 0.03 

MaLtiesia     traces 

.Alkalies    017 

1.74  " 
"IVl>o8it«  of  calcareous  tufa  occur  in 
many  places  alniifr  the  base  of  the  Via- 
para  formation  in  the  counties  of  Grey 
and  Simcne.  The  most  considerable 
known  is  on  the  banks  of  the  Keaver 
River  in  Ruphrnsia  and  Artemisia.which 
probably  covers  1,000  acres.  .An  area 
of  .Tbout  300  .ncres  of  tufa,  with  an  av- 
era[;i'  thickness  of  five  feet,  occurs  in  a 
similar  (.'eoloeicnl  position  at  the  falls  of 
the  Xoisy  River  in  N'ottawa.snga."  (92) 

Haldimand 

The  limestone  formations— Onondaga, 
Lower  Ilcldcrlicr?  or  Water  T.ime.  and 
Corniferous— <if  this  county  are  briefly 
described   In   the  followin;;  notes  : 

Onondaga  Formation 

"The  exposures  of  the  Onondapa  for- 
mation in  Canada,  so  far  as  yet  ex- 
amined, appear  to  belonj;  chiefly  tn  the 

(nil  n  s  r  .   is<>i.  pp    ■JO-.Tl  I!. 

i!C)    Ilild.    ISfUt.    p.    WH, 
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upper  portloni,  from  the  (ummit  to  a 
linU  beloiw  tb*  g7p«uiii-t>e«riii(  htSa. 
Theie  portions  coniist  of  duloniitcn  ami 
toft  crumbling  ilialei,  which  are  Rret-ii- 
iih,  aixl  aoinetimet  dark  brown  or  bluish 
In  color,  and  are  often  dolomitic.  The 
dolomites  are  mostly  of  a  yellowish 
brown  or  drab  color,  and  are  in  bed* 
which  seldom  exceed  a  foot  in  thick- 
n4-iM.  Tli<>y  oft<-n  exhibit  the  veaicular 
or  the  lenticular  cavities  just  described. 
Some  beds  of  a  bluish  dolomite  ara 
also  met  with;  and  many  of  the  strata, 
both  above  and  below  the  gypsum,  con- 
tain luch  a  proportion  of  clay  **  makes 
them  fit   for  hydraulic  cement. 

"ITie  beds  of  gypsum  are  never  con- 
tinuous for  long  distances,  but  appear 
at  detached  lenticular  or  dome-liko 
masses;  the  strata  above  them  being 
•rched  over  and  often  broken,  whilt 
those  below  constitute  an  even  undis- 
turbed Hoor.  The  gyp«um  is  intcmtra- 
tilled  with  the  dolomite,  and  often  sep- 
arted  by  beds  of  it.  The  layers  of 
gj'psum  may  sonietimea  extend  for  a. 
quarter  of  a  mile,  but  they  have  always 
been  found,  on  working,  to  be  len- 
ticular in  form,  and  to  gradually  thin 
out,  until  the  strata  above  and  below 
the  masses  come  in  contact.  This  pe- 
culiar str.icture  gives  rise  to  mounds  on 
the  surface,  which  arc  regarded  by  the 
inhabitants  as  indicative  of  thc"pre«- 
ence  of  gypsum  beneath. 

"Between  the  Niagara  and  the  Grand 
River  tlK'  workable  ma.'«s<>s  of  gypaum, 
If  any  are  present,  arc  concealed  by  tho 
drift,  but  on  the  Graind  Riv*r  they  are 
seen  twelve  or  fourteen  miles  above  its 
mouth,  in  the  third  range  of  Xortli 
Cayuga,  and  thence  arc  traced  to  Paris. 
Tlieir  strike  appears  to  coincide  witli 
the  general  course  of  the  river.  A  large 
deposit  of  gypsuMi.  which  has  been  ex- 
tensively wrouglit.  oci'ur.s  on  the  land 
of  Jlr.  Brown,  about  three  miles  below 
the  village  of  Cayiigii.  on  the  left  bank 
of  |.lie  (Jrand  River.  It  is  supposed  to 
exten<l  over  at  least  sixty  acres,  nnit 
is  generally  covered  only  "by  drift.  In. 
some  parts,  however,  portions  of  thin 
dolomitic  l>e(|s  arc  found,  resting  upon, 
the  gypsum,  which  is  live  feet  in  thick- 
ness and  very  pure.  The  lower  portior» 
includes  some  thin  interrupted  layers  oj 
dolomite,  which  are  vesicular  when 
wcathereil.  In  a  well  simk  upon  tlii^ 
bed.  near  the  proprietor's  house,  fhern 
were  found  beneath  the  jiypsum  about 
twenty  feet  of  dolomite,  containing 
tmall  portions  of  gj-psiim,  beneatli 
which,  a.t  the  Ixittom  of  the  well,  were 
three  or  four  feet  of  unmixe<I  ilolomitc, 
fit  for  water  cement.  The  dip  of  tlif) 
bed,  which  is  about  S.  20  degrees 
W,  ■>        ilfgrccs  •     w..ul,l        c:irrv 

it       under       the    level       of    the    river; 


and  the  potition  of  the  tunonit  of  tht 
formation,  which  is  teen  at  u  llttit  dia- 
tanoe  on  the  othtr  »ide  of  the  river, 
would  apiparently  f;<ve  a  thicknea*  ot 
about  ninety  or  one  >iUBdred  feet  abovi 
the  gyptum.  Thit  upper  portion  of  th« 
formation,  at  seen  in  Jonet'i  tract,  con- 
•ista  of  a  dark  ferriiginoui  thai*,  with 
nouulet  of  yellowith-gr«y  chert;  in- 
terttratified  with  greenitb  marl,  con- 
taining harder  layers  Ulte  thlckaest 
of  these  beds  is  abou'c  thirteen  feet,  and 
they  are  surmounted  by  about  five  fact 
of  yellowish  obale  ami  tutaceoua  dolo- 
mite, with  vesicular  band*. 

"About  five  miles  above  Brown's  plas- 
ter bed,  gypaum  occui*  in  Indiana,  on 
the  left  bank  of  the  river,  and  about 
four  milea  farther,  near  to  York,  on 
both  aides.  The  following  is  a  descend- 
ing section  of  the  ttrata  observed  in  the 
latter  vicinity,  near  Mount  Uealy.  at  tut 
pluiiter  bed  of  Mr.  Taylor  : 

Ft.    In. 
Drabcolorcd  dolomite,  with  some 
blue  layers,    in  bed*    of  about 

Ave  inches 2      3 

Greenish  shales 3      U 

Drab-colored    vesicular    dolomite, 

yielding  good  lime 1      6 

Blue  thin-lwdded  hard  lime- 
Htone,  said  to  be  fit  for  hy- 
draulic purposes .     1       7 

I*ure  white  gypsum,  with  bluish 

bands a      0 

Blue  schistose  argillaceout  dolo- 
mite, some  of  it  fit    for  water 

cement 5      0 

Orey  dolomite,  with  joints  at 
right  angles  to  the  beds,  which 
arc  thicker  at  the  bottom  than 
at  the  top.  and  separated  by 
partings  of  thalc 8      0 

22     10 

"In  the  l>ed  of  the  river  at  York  is 
a  stratum  of  solid  limestone,  which 
would  underlie  the  above  section:  it 
holds  small  quantities  of  galena.  Th« 
dip  of  the  measures  in  this  part,  judg- 
ing by  the  strike  of  the  aummit  of  the 
formation,  is.  like  that  of  Cayuga,  about 
S.  20  degrees  \V.;  but  it  is  not  easy  to 
determine  the  slope.  If  we  assume  the 
thickness  of  the  overlying  portion  to  be 
the  same  as  before,  the  distance  of  the 
summit,  which  is  nearly  five  miles,  would 
give  a  slope  of  about  20  feet  in  a  mile. 

"Three  adits  have  been  opened  In  thlt 
plaster  bed  at  Mount  Healy.  and  attord 
good  opportunities  of  studying  the 
gjpsiferous  rook*.  One  nf  the  mosit  re- 
markable characteristics  is  the  irregular 
nature  of  the  bedding.  Some  of  the  lay- 
ers of  dolomite  Immediately  below  the 
gypsum,  to  the  east  of  it,  are  seen  to 
augment  and  to  then  diminish  consider- 
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•My  in  thirknru  in  the  di>tanc«  of  • 
faw  (eetj  giving  tbu*.  at  tirtt  •i;rlit, 
the  appearance  of  uiululatinn*,  while  the 
beds  beneath  are  oompletely  horizuntal. 
In  the  MBtral  opening,  a  layer  or  doto- 
Diite,  not  iren  in  thr  otlier«.  l»  liit^r- 
atratifled  with  the  gypsum;  and  In  one  of 
the  adit*,  the  gypaum  bed  it  obierved 
to  tnin  out,  the  ttrata  from  ubove  beml- 
Ing  downwnrdii,  and  conforming  to  it. 
It  reeulta  from  thei*  Irregiilirttie*  in 
the  lieiia  that  aeetiona  In  ditt«rent  por- 
tions are  by  no  means  com-uruant.  In 
one  part  three  or  (our  teet  of  doloinite 
overlie  the  gypsum  bed,  the  upper  part 
being  vesicular,  and  a  portion  of  it 
filled  ii'lth  crystalline  carlmmite  "f 
lime.  Here,  immediately  resting  upon 
the  gypsum,  is  a  reddiMi  (crruglnous 
layer,  followed  by  two  inches  n(  green 
shale.  In  another  opening,  thia  thin 
layer  of  shale  i*  succee(le<l  by  n  few 
inches  of  plastic  calcareous  elay;  to 
which  succeed  very  thin  heilded  ve>ieulnr 
dolomites,  whoee  surfaces  are  marked 
with  the  branching  linen  already  dr- 
scribed.  Farther  on,  this  layer  of  ahale 
beroroes  a  foot  or  two  in  tluokneaa;  and 
it  includes  portions  of  travertine,  whl<* 
is  sometimes  conipaH  like  alabaster,  anil 
forms  considernble  maases  in  the  Qisures 
of  the  overlying  beds  At  about  three 
feet  above  the  principal  mass  of  gyp- 
sum, a  second  interrupted  layer  is  mat 
with,  which  is  very  pure.  It  i«  generally 
only  a  few  inches  thick;  but  it  swells  tii 
a  foot,  or  two  in  some  pliifes.  ami  in 
others  is  wanting. 

"At  Aiknian's  plaster  bed,  a  mile  and 
a  half  above  York,  on  the  left  bank  of 
the  Grand  River,  the  mass  of  (lypsum  i< 
seven  feet  in  thicknesR.  but  is  divided 
into  six  layer<i  by  Interstrntitied  bands 
of  do'.omite,  of  from  two  to  six  inches: 
the  same  band  varyinjr  in  short  dis- 
tances. The  upper  portion  of  gypsum  is 
two  feet  thick,  and  is  pure  and  white: 
the  lower  portion*  are  mixed  wftb  dolo- 
mite and  are  ieps  pure.  Immedi:itcly 
above  the  gj-jwum  is  a  sandy  ferrupin- 
ons  laver  of  from  two  to  six  inches: 
then  after  some  layers  of  ilolomite,  occur 
eighteen  inches  of  greenish  ahale,  fol- 
owed  by  four  feet  ot  yllowish  vesicular 
dolomite.  For  the  next  two  miles,  a*  fir 
as  Seneca,  the  gypsum  appears  occasion 
ally,  in  thick  rounded  masses,  enveloped 
and  underlaid  by  green  »hales,  the  lower 
portions  of  whioh  sometimes  include 
small  internipted  layers  of  the  mineriU. 

"About  two  and  a  quarter  mile<  aoro«» 
the  measures,  in  a  direction  nearly  S.W. 
from  Senecn.  there  is  an  exposure  nt  Mo- 
Kenjie's  mills,  of  abou.'  twelve  feet  of 
beds  helongincr  to  this  formation,  which 
may  be  fifty  or  sixty  feet  higher  in  the 
series     than     the  gj-psimi.     the  section 


eonsiet*  of  drab-colored  dolomite,  some- 
times vesicular,  interstrntihed  with  hard 
blue  »laty  layers,  and  with  green  abales; 
whii'li  sonieliniea  include  tliin  dark-col- 
ored laminae.  The  same  atrata  are  met 
Willi  again  at  Uarton  t  reek,  al>out  • 
mile  smith  fnnn  McKeti/Jes  mills,  tlome 
of  the  beds  ut  l>oth  places  yield  gootl 
lime,  but  others  are  unAt  (or  bum* 
ing."    103) 

Lower  Htlderberg 

"The  third  locality  in  which  character 
inlic  tiwsils  of  the  Lower  Helderberg,  or 
Water  l.ime,  formation  have  been 
found,  is  nt  Rattlesnake  falls,  on  a 
small  tributary  of  the  lirnnd  River,  on 
the  thirty-tlfth  ami  thirtv-sixth  lots  of 
the  lirst  range,  «iiutli  of  the  Tal- 
bot road,  in  Cuyugn,  where  a 
series  of  bedn  occurs,  very  much  re- 
sembling those  of  .liines's  tract  [see  un- 
der Welland  county],  but  showina  not 
more  than  half  the  thickness."  (1)4) 

Comiicrout  Formation 

"Many  of  the  beds  [of  the  Corniferoii* 
,forma'iin|.  lonlaiti  silicifled  iiriianic  re- 
iiiuiiis.  These,  in  some  localities,  as  ill 
North  Cayuga,  and  at  Port  Colbome,  ara 
foiiml  weathered  out  and  h<n*p  in  great 
abundance,  at  the  surface  of  the  ground. 
SouiK  uf  °lie  bod^  are  little  more  than 
ail  ag^'ri't-'atc  of  silicilled  or;;anic  re- 
mains, with  so  little  calcareous  matter 
that  till  whiilc  iiias<  inlicrcs.  iiflcr  the 
carbonate  of  lime  has  boeu  dbsolved  out. 
The  Ciirniferous  llnii -tunes,  unlike  tho 
ercat  nass  of  the  Middle  and  Upper 
Silurian  strata  in  \\  estein  <  anada 
fOnlnriol,  e(Terv(«cc  freely  with  acids, 
and    are    not   doloniitie. 

"To  the  west  of  the  (Irnnd  River,  in 
the  counties  of  Haldimand  and  Norfolk, 
the  CorniferiPMs  linic<ton's  are  often 
Been  r<'«tinu'  on  the  Oriskany  formation, 
and  forming  small  eminences,  wliich  pre- 
-ent  escarpments,  with  the  sand-tonc  ot 
tlicir  hasc.  These  limestones  are  here  of 
a  drab  color,  and  ab,)nnd  in  chert.  The 
or'.Miii-  remains  with  nlilch  the  strat* 
ahoiind  are  entirely  silicifled  in  many  of 
(he  beila.  while  in  other*  they  have  un- 
dercrone   no  «iieh   ehan(»e.  .     . 

"Hiijher  in  tho  serii  s.  nlonir  the  sama 
line  of  country,  blue  limestones,  some- 
times to  the  amount  of  20  feet  with 
irrev  he<|s  in  less  volume,  are  associated 
uilli  ehert  lavers.  and  interstratifled 
with  bands  of  n  drah-colored  limestone. 
These  strata  are  sometimes  quarried, 
anr)  yielrl  stone  fit  for  building  pur- 
pnses."      (O,"!) 

c^rii  <;•>(•.   isiv!.    HP    .'in-O, 
104)  ihid.   pp    sr.i  rr,.- 
I'X.)    Ibid.    pp.   3Crf!-37I 
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QuMTiM 

"Oa  tht  bank  ol  tbt  Uraad  rlvtr,  tour 
luilaii  luuUt  uf  Ut^ruya,  my  biutbart  owu 
•  ijiMurjr.  it  i*  •  luu«»Uiu«,  but  ia  uug- 
uuBUUi,  and  U  uul  gooU  lor  lima,  tiitlt'i- 
Uutl  Iwii  tb«r«  ia  a  l»>«r  ol  tUtuv  Uiul 
ouukl  b«  manuUtturtiii  into  oanMiit. 
butua  )'e<ura  agu  a  quantity  waa  buineii 
m  au  urutiuiry  Uuiaktlu.  Unly  a  ivw 
barrala  were  uutUa,  but  it  worked  oa 
well  aa  the  Thorold,  and  very  luuuh  lik'i 
it.  'I'be  iiluue  ia  gmy  and  bruwu  lu  col- 
or; a  vuuAidvrubie  quautity  waa  tjuiii- 
riad  aa  buildinn  alone,  and  tbey  get 
blocka  from  twelve  to  Uiteen  uiulii-s 
lliioki  it  baa  been  uaad  at  Uunnvilli-.  'i'hv 
i^uarry  extenda  uiuug  tbe  bank  o(  tiia 
river  about  half  a  mile.  I'ht  alune  doe* 
not  aland  tbe  wcatber  aa  well  oa  tbn 
aandstone;  iv  u  more  liable  to  crumblr. 
About  tbree  mile*  from  Kidgeway  Uieiu 
ia  (jorniteroua  linieatone.  It  ia  cxten- 
aively  uaed  in  waluog  lima,  and  makv« 
a  ttrat-claaa  artivk-,  very  wbite  and  about 
tbe  aame  quality  a*  the  lieacbville 
lime."  (M) 

"A  third  excellent  expoaur>.>  in  thi* 
vicinity  ii  at  Xeitz'  quarry,  lot  1  in  tbo 
(uurteautb  concrsaion  of  W'alpule,  wbicb 
probably  liea  at  a  higher  horizon  tlian 
either  of  tbe  preceding,  Al>out  ten  feet 
are  expoaed  of  roughly- bedded  limeatones 
with  uumeroua  (oaaila,  which  are  in  aoiiic 
reapecta  different  from  the  a.&semblaf;<> 
at  the  two  other  quarrie*.  Some  apcciea 
are  found  here  whici.  are  rare  or  quite 
ab»aiit  from  tit*  previoutly  described  de- 
loaita. 

'°At  Springvale,  lot  0  in  the  fimrternth 
cunoessiun  of  VValpole,  outcropi  an  i  t«b 
bedded  non-foasiiiteroua  limeatona  abow- 
ing  glacial  atriae  weat-aouthwcst  on  the 
eurface.  'Ihe  heavieat  beda  are  eight  to 
ten  lnclie<i  thick  and  of  a  whitish  gray 
color.  Below  the  level  of  the  quarry  the 
rock  is  said  to  be  a  blue  limestone,  but 
thU  rrqulrfs  confirmation.  The  non-foa- 
«_iliferi>u  limestone  shows  incrensin;;  si- 
lica on  d'-scendin?.  The  average  lims 
nia-le  frnt.,  the  rock  has  hydraulic  pro- 
perties and  requires  about  16  to  1  of 
gmvel  to  mnkp  a  dunihlp  coniPnt.     107) 

(n<1)  Hon.  J.  Baxter  In  Roy.  Com.,  1800. 
D.  55. 

I'.iT)  A  Mimpli'  i.f  the  loHiT  llhiiv  Ihvit 
In  the  lime  kiln  at  Sprlnrvale  waa  eol- 
ipcted  by  the  writer.  Mr.  Burrows  found 
It  »(•  h.ive  the  pernontajfe  c.imposltlim 
Wvp.i  In  column  !.  Another  gener.il  sample 
frnm  th'.s  i|uarr,v  IkiiI  tlie  composition 
fhown  In  2  : 

1.  3. 

Moihtup.' .TO 

Insoluble  residue l.BO  23.24 

Alumina    trace  128 

Ferric  oxide    fl2  j'lo 

Caleliim  n.viile  an  M  8»!(M 

MaKnesium   .ixiile      .    ..     'Jiifti  )'«7 

Cnrhon    dioxide    40.(12  8178 

Sulphur  trioxide    Jj  jj 

ino.B3  9T.78 


Aualjrsia  i 

i'«r  «mt. 

Moiaturu u.m 

itiiioa j.ai) 

Alumiaa '  ».Dl 

t'crric  oxiiie j.mi 

Calcium  uxJUt* 'it.wt 

.kiaj^iicoiuw  oxids 17. 7t 

lgUl.OB  luM 44, /> 

"UVKiiyiug  tbia  and  a  taw  roua  vmM 
of  tbe  vxpuaursa  are  bada  of  UiukoajT 
aandatone  six  tu  eight  fs«t  in  tliick* 
neaa.    .    .    . 

"i'be  foaalia,  with  the  exvtptiou  ol  th« 
ganoid  fiagmsnt,  arc  mustiy  uastt,  tiia 
calcareous  lualler  ut  tliv  abcii  iiuviiig  bum 
•:iaajlT«d.  Two  aorta  of  atona  ^rs  quar- 
lied  fruiu  Una  axposuic,  an  extrtmely 
iiaid  varitriy  with  ailioious  cemsnt  wkiM 
niuy  prove  luelul  loi  griua>tuu»  and 
lui  refractory  jurpoaes,  and  a  soft  tri- 
able example  puaaeasing  inauillcienl  cu- 
licrence  to  make  a  aatufii7«'.>ry  building 
•tone.  Above  tha  aaudatone,  towards 
the  northwest  ourner  of  lot  ti  in  tbe  tout  - 
leenth  conceasion  of  Walpole,  u  a  ridge 
1^1  Corniferoua  rock,  presenting  the  char- 
atteiiiilic  tuKsiti)  of  Uie  coralline  beds  and 
many  fragmenta  of  irilobitca,    ,    .    . 

"bouthwest  uf  these  deposits,  on  the 
farm  of  Kliaa  bhoap,  lot  U  in  the  thir- 
teentb  concession  ul  Walpole,  ia  an  ex- 
cellent exposure,  allowing  2U  feet  ol  ver- 
tical section.  The  upjier  strata  consist 
of  about  ten  feet  of  thin-bed-Ued  fossil- 
iferoua  cherty  limestone  with  corals  pre- 
dominating, aa  at  Kockford,  This  is  un- 
derlaid by  five  feet  of  soft  aand.stone  as 
at  Springvale,  whi.e  the  bottom  Uve  feet 
consist  of  hard  indurated  sandstone  with 
silicious  cement, 

"But  occasional  amall  outcrops  are 
seen  from  this  point  to  IlagersvUle, 
where  are  situated  some  of  the  most 
extensive  quarries  in  the  district.  Gla- 
cial striae  west-southwest  are  observed 
lui  the  surface  rock.  The  upper  ten  feet 
of  tliis  section  show  the  cherty  coralline 
limestone  with  a  predominance  of  fnvo- 
sitoid  corals,  below  which  lie  six  or  eii;ht 
feet  of  more  heavily  bedded  and  les.i  f(Mi- 
siliferouf  atone  of  excellent  quality 
for  building  purposes,  Underlvinj  this 
layer  are  two  feet  of  stont.  ttl.i.h  is 
practically  all  flint,  and  Is  succeeded  bv 
Ave  feet  of  pood  blue  limestone,  jjiv- 
ing  the  following  analysis   (98)  ; 

(08)  Samples  cullertrd  hy  tlie  writ,  r  it 
the  Hager.svllle  quarry  were  found  to 
nave  the  following  composition  : 

1  "             3 

Insoluble  residue  . .     . .     ifl  .lo  ijifis  4' 79 

Ferric  oxide ,  rn  %o 

Alumina    1     ■''  'nj[        ",m 

Ii'"""  •  •, 41  02    44;riO    4fl;K 

Magnesia 07      3  77      .1^ 

Sulphur  trioxide .12        .ig        ,41 

<^nrhon  dioxide .11:17     is  nr,    41*r» 

•^'"i"!'""   ,\28     .m 

,    ,  _  liM).«)  100. 2T    90.  T2 

,t  Vh2Y''.l"  ."''  nuoirv:  2.  lower  ,ayer 
at  the  n.irtheast  .  ..rner  of  the  quarry;  t 
above  lower  3   ft.    of  quarry   face. 
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Per  cent. 

"MoUture  0.24 

Intolubl*  reaidiia >>  ii 

Kerrte  oxide >  ^1 

AlumlB*    « iHt 

Limt -t^'l-l 

Mkgneiia 1*H 

Carbonic  acid    3}.i> 

Luit  on  ignitiun   Kt.S'J 

"The  writer  i*  infoniiH  tliut  a  drill 
hole  »i  feet  cx|io»e(i  nnthinj;  iiut  inti- 
tiniioui  Iiiiir»luno.  Mont  iti  the  pro- 
duct o(  thc«e  nuarrieM  it  inailo  into 
rubble,  in  which  un  cxtennive  tinil*-  i* 
I'lirried  on.  The  iicrcsntiim-  of  silica 
hus  the  effect  of  rendciinj}  tlie  rock 
rather  har<l,  and  aninewhat  impalri  its 
value  a*  a  building  atone  <in  aocoui.t. 
i>(  the  added  diUiculty  of  chitellinK. 

•'Two  mile-i  south  of  Hajjertville,  at 
the  'Oore,'  tho  »' it  Rundaloncs  of  the 
Oriskany  crop  out,  underlaid  an  usuul 
by  the  vmooth  nonfossiliferoii*  lime- 
itone. 

"FoUowini}  th«  road  from  llasersvillc 
to  Cayujfa,  the  urst  expo^uret  arc  of 
the  hard  cherty  limestone  scon  at  tlm 
cutting  of  the  M.C.U.  This  rock  under- 
lie:! the  aandttone  and  separate*  it 
from  the  "watcrlimc";  it  was  nut  ob- 
served at  Springvale  and  doe*  not  appear 
to  be  continuous.  The  Oriskany  nand- 
stone  reaches  a  thickness  of  15  fci't  in 
this  vicinity,  and  shows  di-tinct  ti^ices 
of  glaiiation  in  a  west-southwest  direc- 
tion. The  rock  itself  is  more  compact 
and  of  bctti-r  grain  that  tluit  at  Spring- 
vale,  and  is  quarried  at  several  points 
along  t'le  road.  The  alxive  mentioned 
chert  is  absent  at  many  pcdnts.  flio 
sandstone  being  directly  succeeded  by 
the  smooth  limestone,  an  avcra^'n 
analysis  of   which   gives  : 

Per  cent. 

"Water  oar, 

Silictf ■m 

Aliynina -  •** 

Ferric  oxide  ■   1.S6 

Calcium  oxide  '2<!.01 

Alognesium  oxide    17.47 

Ignition  loss 44.96 


"Oil  jot  40  in  the  fonrtli  confession 
..f  Norlli  Cayiiv'ii.  this  Iitmo  rool<  i^  again 
•  xposcd  where  a  quarry  has  been  opcncil 
liy  Mr.  .1.  Mi'st.  The  upper  ten  fct 
consist  of  tlic  cvcn-licddcd  jray  nnn- 
foBsiliferoiis  limestone.  wIiiIp  the  lowi-r 
part  shows  the  s.Tine  lack  of  fossils  hut 
i  ■.  of  a  bluish  line,  and  lapalilc  of  hem',' 
quarried  in  larger  blocks.  'J  l,e  anaiv  is 
of  this  rock  is  as  follows  : 


Per  cent. 

"Water  O.M 

Silica 4.14 

.Vlunilna '.^60 

Kerriu   uxidu    1-M 

Calcium  oxide SJO.OB 

.Magneniiim  oxide    H.Hl 

••  1  he  ii'Misually  high  periciilag"  "I 
alumina  is  reinurkalilei  this  ruck  might 
well  lie  uoed  to  vniuh  others  in  the  vi- 
cinity whose  content  of  alumina  »e  too 
!<ru'  lor  the  best  resiilta  in  the  manufao- 
lure  of  hydraulic  cements.  The  surface 
of  the  rock  at  this  quarry  ithows  distinct 
gla?iai  striae  running  west  southwest. 
1  he  overlying  soil  is  heavy  boulder  clay. 
On  lot  30  I.S,  of  North  t'ayuga,  the  val- 
ley of  denudation  of  Kattlesnake  creek 
shows  an  exielleiit  section  of  these  low- 
er tieds,  about  M)  feet  bcin<-  exposed- 
Tho  upper  portions  consist  >,.  the  non- 
lossililcroiis  walerlinie  beds,  siparated  by 
nhaly  layer-,  «liile  at  the  biittoiii  of 
the  section  bluish,  friable  liimstones 
I  rop  out.  .Much  of  this  stone  is  tine- 
grained  and  Mry  iiniforiiii  it.  should  af- 
ford examples  suitable  for  lithographic 
work, 

"We  have  therefore  in  this  vicinity 
thirty  or  forty  feet  of  the  so  called  wat- 
erliiiie  bchuiging  to  the  Lower  Helder- 
berg  series  ri-stiiig  on  a  slrily  hliie  lime- 
stone and  covered  in  places  by  a  nar- 
row bed  of  chert,  or  where  this  Is  ab- 
sent, succeeded  directly  by  th--  Oriskany 
•.aiiilstoiie  sli'iwiii;;  a  iiiaxiiiiiim  tliieknes* 
of  twenty  feel,  C'li>se  above  the  sand- 
stone are  lli"  coralline  layers  of  the 
Corniferous.  which  is  attested  by  the 
fact  that  in  many  of  the  Held*  sur- 
rounding the  sandstone  exposures,  fos- 
sils of  this  type  may  be  collected.     .    . 

•  Kiniii  this  vieinity  southward  to  Cay- 
111,'a  no  more  expoiures  are  encountered, 
the  rock  bi'ing  liiddi'ii  beneath  a  uniform 
bed  of  einy.  South  of  this  town  outcrops 
are  well  known,  but  the  expcilltion  was 
not  carried  so  far,"  (W) 

The  Ilager-viUe  quarry,  operated  by 
the  Ha.'ers\ille  Coiilraeting  Company,  is 
-ituati'cl  iieiir  the  town  The  stone  makes 
good  road  initcrial  and  is  u-ed  chielly 
f..r  t!is  purpose  and  for  eoncrete.  The 
(|iiarry  has  a  depth  of  about  \2  feet 
and  covers  a  considerable  area,  'J'he  iip- 
piT  layers  rontaiii  silicified  fossils  and 
chert  ii"liile«  which  ndd  to  its  value  as 
a  n  ■  i  .'iiatf-rial.  but  the  lower  three  and 
o-i.>  half  feet  is  pietty  free  from  fossils, 
and  has  been  ii<el  by  the  St.  Thomas 
ear  wheel  works  as  a'  llux.  Hie  crush- 
inir  capacity  of  O.e  plant  is  about  400 
t'ms  a  clay.  !  umiitr  SO  or  W  men 
are  einpio'yed.  i.i  wiiiter  the  f'Tce  is 
J!'-s.  Sl'iipnient-  .1  ■'  inade  by  the  Michi- 
sran  Oentrn!  an.l  lirtinl  frii'nk  railways. 
The  ciiislo'i!  stone  is  shipped  as  far  west 
ns   Wi-  isor.     The   eoloi     if   the  beds   in 

(Wi':   ii.  M     v.,1.  XII  .  ijp.  IW-T 
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tk«  quarry  k  dark  gra/  t6  bin*. 

A  Mnall  lime  kiln  U  niiriHltMl 
■t  Wiagar^  quarry,  bprtofvalt.  Uit- 
•binK  pott*  tor  borMn  am  aliH) 
nada  /ron  tb«  Umt  and  cruibad 
itiiiii-.  Abuul  I*  ti'vt  of  rock  ar*  »x- 
poMNl  in  the  uuari\.  Thu  umwr  ;)  fi>«t 
of  rock  U  wft  and  brrakt  Irrtgulariy. 
Thf  liiucr  la^iTa  are  brittle  and  break 
with  a  llinllika  fracture,  i'lie  itonr  i« 
Una-grained. 

Tlie  dip  of  the  bvdi,  which  it  ilight. 
appaari  to  be  wwtward  or  loutbweit- 
witrd.  l.iTistone  I'luiip*  to  the  surfaoa 
lit  Dip  rciriier  of  the  road  vt  Olll  P.O., 
and  iH'twt'en  thm  (lomt  and  llaKernville. 

What  ia  known  ai  Oeccw'i  aandttone 
qiiitrrjr  lie*  near  the  road  about  'i  niilea 
uurtheaat  »f  IJill  i'.U..  and  about  5  mile* 
from  Uageraville.  the  fare  of  the  iiuar- 
rj  i*  lit  to  li  feet  in  heiuht.  The  rock 
ia  thick  bedded,  mamiive,  medium  grain- 
ed, rather  friable,  gray-weathering  aand- 
atcne.  (in  fresh  aurfuce*  it  ha*  a 
light  rp.ldi«h  ii.lor.  The  lower  bed.  at 
It  lii-  iti  pl«i-e,  apiicari  to  have  a  thick- 
Beta  of  about  S  fi»et;  nnd  the  upper  ones 
ari-  ii-,iil.v  in  «hii-k.  I'd  the  noiitli  rath- 
er Uiin-badded  limaaton*  underlie*  the 
landatone.  Thi*  limeitone  it  Pne  grain- 
ed, soft  and  appears  to  be  argillaceou*. 
Tl-'  overlying  sandstime,  whiisb  outrropa 
on  the  road,  but  riaea  little  above  the 
l>«vel  uf  the  lurrounding  country,  thin* 
out  ni[.i,l!y  to  the  southward.  The  sand- 
stone I  ''if«pnt«  thi-  Uriskanv  furmation, 
and  th  itmlerlying  liini-Ktnnf  belongs, 
apparently,  to  tha  Water-lime  aeries.  .\ 
».iii|>I.  .,f  t|ii4  limestone  wos  taken  for 
analysin.  and  was  found  to  have  the  fol- 
lowing composition  : 

Per  cent. 

8'"'» 1.88 

rerrip   oxide    ijgn 

Alumina jj 

[!">"     .  .."  30.18 

Magnesia 19.78 

Carbon  dioxide 4S.3fl 

Sulphur    trioxide .13 

It8..17 

Tlip  following  nnnlysps  show  the  com- 
position of  some  iii^'illacpous  dolomite* 
from   this  county  : 

I.  2.  ,1. 

"Carlwnate   of  lime..  39.91  .SI. 33  25.2I> 

"      of  magnesia...  34.15  40.91  lO.Tii 

.\rBillacfiiun    rcsidje.   22  10  .l.riO  .",2.20 

^\  Iter s.M  a.2fl  2.90 

lUO.OO  100.00   100.00 

"  Thp  lirit  two  analy!.ps  ore  by  De- 
lease;  1  ia  a  dark  earthy  rock,  from 
Martindile's  gypsum  luarry  at  Uncida; 
2  ia  a  specimen  of  the  vesicular  dolo- 
mite, brownish-yellow  in  color,  from 
the  gypaum    quarries   at   Pari*,   on   the 


Urand  RJrtr;  and  3  ia  a  greanlab  crunb^ 
""Jf  *''"'>   '^""'^  I'*""  the  aama  locality." 

H«Ubwnon  District 

'ihe  character  and  dutribution  of  the 
crystaltin*  liuieatonaa  of  thia  diatrlet  ar» 
described   in   the    following  aotaa  : 

"  iba  atudy  of  the  Uienvili*  oaries 
in  Jlenmoutii,  allowed  beyond  a  doubt 
that  thia  aeriaa  is  a  sediiueiitar  ouv. 
It  includes  a  graat  davelouuent  uf  bed- 
d*d  while  >|uartutea,  evidently  altered 
sandstones,  i'he  associated  limestones 
also,  that  occur  in  hea\y  bunds,  and,  as 
everywhere  else  in  the  Urenville  series, 
ara  in  the  form  of  white  crystalline 
marblaa,  were  in  a  few  pluoea  along  the 
line  of  the  Irondale,  Bancroft  and  Ot- 
tawa railway,  seen  to  hold  little  dark 
atringa  suggrative  of  remnants  of  the 
original  limestone  in  a  less  altered  con- 
dition, tin  this  account,  a  careful  search 
waa  made,  which  resulted  in  the  discov- 
ery of  two  localities  in  which  the  lime- 
stiii.p  was  aliiio-it  unaltered,  being  very 
line  in  grain  and  blue  m  color,  and  bear- 
ing a  strong  resemblance  to  the  liiiie- 
•tonc*  of  more  recent  formation*.  Int 
such  cases  the  blue  limestone  is  inter- 
strutitied  with  tlip  ordinary  white 
coarse-graineil  marble  of  the  Orenvilla 
*eries  and  passes  into  it.  there  being 
evidently  portions  of  the  limestones 
which  have  pwaped  metamoiphism.  these 
occurrences  serve  to  dispose  of  any  ling- 
ering doubts  concerning  the  sedimentary 
origin  of  the  limestone  in  question,  'lli'e 
localities  where  *liese  unaltered  liiiii' 
stones  are  best  seen  are  lot  27  of  range 
14  of  .Monmoiilh  and  lot  2H  of  range  II 
of  the  same  township."     (101) 

"In  the  southern  nnd  paistern  por- 
tions of  the  sheet  the  Laurentlan  con- 
tains nn  abundance  of  cr.i-atalline  lime- 
atone  and  has  aJl  the  ohararters  of  the 
firenville  serien  o*  Mr  William  lx>gan, 
in  which  series,  as  is  well  known,  nearly 
all  the  mineral  deposits  of  economic 
value  occurring  in  the  Laurentian  in 
Quebec  and  Kasfern  Ontario  are  found. 
In  the  northwestern  portion  of  the  area 
on  the  other  hand  our  explorations  have 
So  far  failed  to  discover  nny  crystalline 
limesttine.  the  country  lieinu  apparently 
oociipie<l  by  gneim  alone.  A«  townships 
in  which  this  rrvntalline  limestone  i-. 
espeeially  abiindniit,  Lutterworth.  Mm- 
den.  Snow. Ion.  Dy-arLdlamor-ran,  .Mon- 
mouth. Cardiff  and  Hriidenell  may  be 
mentioned,  as  well  as  the  township  ol 
flahvay  Ivinir  to  the  .oiith  of  the  arc,» 
emhraced  in  eheet   118. 

"The   discovery    of   so   larsre   an   area 
of  the  Orenville  series  in  this  district  is 

(100)  n.sc.   is(w.  p.  »ir.. 

<1"1)    Ibid,   Vol.    XI..    IHStS.    p.    IfW  A 
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KMt  •neouraKinK,  «»  inilicatjiiu  tlip  pri.li 
abU  oecurraiK*  In  It  ol  larur  anil  vatu- 
•bla  mineral  dafwtitt. 

"1'h*  rdation  of  th*  4trtnvill«  acrtM, 
in  thi*  diatri(<t,  to  the  rrit  ol  tlit  Lkttr- 
tnMoa  which  h  (rre  irom  limntona,  ha* 
not  a*  ytit  Iicpii  lUttnitel.v  dctdrmined, 
although  the  lini«>ton»t  unit  tbair  »<«oci- 
atrd  gnete*  Mi-m  in  Mrtntn  catei  to  par- 
tially indole  areaa  which  oontatn  no 
llmeetone.  Another  noteworthy  fact  m 
that  throughout  tb«  area  oeeupicd  by 
Utew  Laurent  ian  roeici,  the  dip  ii  uni- 
formly In  an  easterly  direction,  luuaily 
at  mo*l<frate  anale«.  Only  at  one  or  twn 
point*  have  wotirly  illp*  lu'cn  olnrnt'd. 
and  then-  are  quit*  local."    (Kh!) 

Lutterworth  Township 

•'  In  tlii"  townahip  there  i»  an 
abundance  of  excellent  rrvstnllin" 
llnieitone,  eepetially  in  that  part  of  it 
which  lies  to  the  eoait  ot  Uull  lAlce. 
Much  of  thiii  it  very  pure  and  consti- 
tutea  a  veritable  niiirlilo,  at  on  lots  Iti 
of  ranKct  4  and  5,  ami  on  lot  2(l  of  5. 
whili'  eltewhere  it  oontiiins  grojiit  of 
hornlilcnde.  mica,  terpentine  and  other 
mineral*  ecatteri'd  throujrh  it.  Ihii 
linipstiine  woiilil  yield  excellent  lime,  ami 
could  also  Le  employed  lor  building  pur- 
potpM  if  tuincit'ntly  acrc«tilile.  It  it, 
howi'ver,  ratlier  coame  )?ruined  for  very 
flnc  work  or  for  statuary. 

"There  i»  a  locu.1  tradition  that  sil- 
ver Wtt*  formerly  mincit  »t  .Minor*  Hay 
on  the  Pant  shore  of  Gull  Lalcc.  No 
workini;*  are  known  to  exist,  however, 
and  no  ore  it  ever  known  to  have  tieen 
di«oovered  in  the  vicinity,  a  little  moiy- 
bdenitt'  in  Hakei  and  crystals  was  toumi 
in  the  gneiss  at  this  locality,  inis 
may.  on  account  of  Ita  silvery  '  appear- 
ance, have  l)cen  mistaken  for  an  ore 
of  silver. 

■".Molybdenite  ditseminatrd  througii 
cr\«fallini'  liinestoiii'  also  occurs  on  lot 
S3  of  range  5. 

"(Jraphite  wns  obscrvefl  in  small  r|uan- 
titics  in  the  gneiss  ami  liiiieetone  at 
several  localities.  I  am  intornied  that  it 
occurs  nwrt  abundantly  on  lot  16  ot 
range  4. 

"A  depotit  of  iron  ore  on  lot  5  in  the 
northern  part  of  range  .>  and  the  south- 
ern part  of  range  (!  of  this  township, 
Wax  at  one  time  worked  quite  extensive- 
ly, several  hiindreil  torn  ot  ore  were 
extracted  and  <lilp|ie.l.  ImU  work  was  dis- 
continued seven  or  eisht  years  asro.  'IWo 
large  openinj;*  and  •cveral  small  holes 
have  been  excavated  in  the  iieposit,  but 
are  now  for  the  most  part  niled  with 
water.  The  «-ountry  rock  it  a  reddish 
gneiss,  interstratifled  with     many  amail 

(102)  a.s.c.  Vol.  VI.,  iwrj-so,  p.  4  j. 


amphilwlits  bands,  a>     wi.l  as  with    a 
siiinll    band      of   crvsUlline     liinettun*" 

"There  Is  a  great  tlea4  ct  vtry  good 
iiuirble  through  the  tlali!)urtnn  country, 
of  th«  ordinary  white  cryrtaiane  variety. 
It  is  both  in  8nowtion  ana  <ilamorgan, 
snd  aoms  variegated  Jus  been  ol>t«ui*<l 
frcuii  17  in  the  Itt  onneession  ol  tb« 
latter  township.  Mom*  has  De*n  polished 
that  riuiie  from  (jalwsy,  and  some  tak*n 
from  lot  32  in  the  fiUt  ol  bnuwdon  ha* 
l>een  used  for  munuiuental  purpose*" 
(IM).  "^    •^ 

Halton 

"Th*  Mtrata  of  this  section  [M*dina 
and  Clinton]  arc  limited  by  a  bold  es- 
carpment, ( po,cil  ..f  the  r.H-k»  of   (he 

Niagara  formation,  which  succeeds.  By 
this  escarpment  they  are  easily  trace- 
able from  rianilKirough  West,  in  a 
northeasterly  direction,  thniiiuh  Flam- 
iMirouah  Ka»i  into  South  .Wlton.  On 
entering  the  latter  township  the^  take 
a  sweeping  turn  northward,  and  msin- 
taiii  u  ireneral  coiirw  romewhat  west- 
ward of  north,  for  T.'i  niili>«.  from  South 
Nelton  to  Collingwood."  (108) 

'■Northward  from  I'l.nnboruugh  i'jiit, 
the  massive  beds  of  encrinal  limestone, 
|»iM'  serlioii  Kivi'ii  iiiiJer  county  of 
Wentworth],  which  pass  iielow'  the 
eherty  hand,  form  tin'  crest  of  the  low- 
er escarpment,  am'  appear  to  gradually 
increase  in  thickness  in  that 
ilircction.  .  .  .  (Ill  the  seventh  lot 
ol  the  aeventh  ranjie  of  Nas- 
saguttc_\a  there  is  a  vertical  precipice, 
in  some  places  a  hundred  feet  in  height. 
It  IS  capped  l>y  the  encrinal  band,  while 
t'-e  I'i'iil.iiherus  bed  iv  prohahly  at  the 
bate;  but  though  the  ttratigraphioal 
place  of  the  black  shale  would  thus  be 
in  the  ciilF,  it  lias  n.it  yet  been  detected. 
Nearly  the  whole  mass  of  rock  appears 
to  lie  a  li),'ht  grey,  drab-weathering 
timestune.  usually  presenting  a  black 
siirf.icc  in  the  cliff,  from  the  presence 
of  minute  lichen^.  .Much  of  it  appears 
to  be  magnesian,  and  it  for  the  most 
part  alnniiids  in  eiicnnites.  It  's  well 
adapted  for  luiilding  purposes,  but  it 
seems  too  iis   to  lie  made  availalilo 

as  a  marlju.  Some  of  the  beds  are 
well  adapted  for  burning  to  quick-lune, 
ami  these  probably  contain  a  smaller 
proportion  of  mapnesia.  Though  the 
very  base  of  the  liiiioloiie  is  concealed 
by  1  talus  of  debris,  its  near  proximity 
is  indicutccl  by  the  copious 
streams      of    water    which    flow    along 

ilorii  n.ij,   D.   8  J. 

(lot)  J.  B.  Campbell  in  Hoy    Com.,  1890, 
p.   83. 

(103)  a.s.c,    I8<K>.  p.   315. 
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its  whole  outcrop,  irom  the  more 
argillaceoua  bed*  beneath,  and  iMue 
from  among  the  d>'bris;  depositing  in 
their  course,  large  quantities  of  calcor- 
pous  tufa. 

"In  a  cutting  of  the  lirand  ITunk 
Railway  at  Umehouse,  on  a  tributary 
of  the  Credit,  on  the  twen- 
ty-first lot  of  the  sixth  range 
of  Esquesing,  the  base  of  the 
Niagara  limestone  is  seen  restmg  on  the 
beds  of  the  Clinton  lormation.  'Ihis 
has  there  a  thickness  ot  only  34  feet; 
not  much  more  than  onetnird  of  what 
it  presents  in  Flamborough  West.  It 
consists  of  10  feet  of  a  bluish  shale,  rest- 
ing on  the  Grey  band  as  a  base,  and 
overlaid  by  7  feot  of  red  shale,  wbicU 
represents  the  iron  ore  bed  [i.  e.,  the 
summit  of  the  Clinton].  To  this  suc- 
ceeds eight  feet  of  bluish  shales, 
followed  by  nine  feet  of  water- 
lime  This  bed  of  water-lime  rests 
on  a  thin  bed  of  arenaceous 
shale,  with  a  thin  seam  ot  reddish 
sandy  clay  holding  crystals  of  iron 
pyrites,  and  supports  a  light  grey  par- 
tially magnesian  limestone,  belonging 
to  the  Niagara  series,  ot  which  only  27 
feet  are  exposed  in  the  cutting.  Tihe 
characteristic  Pentamerus  oblongus  lias 
not  been   seen   here"   (llHi) 

"Proceeding  northward,  the  upper 
escarpment  of  the  Flamborough  West 
flection  is  found  to  iiieige  into  the  plain 
above,  and  dis.ippe.irs.  Ulack  shales  and 
limestones,  such  as  occur  in  It,  are  how- 
ever met  with  in  the  sixth  range  of  Nas- 
sagaweya.  on  the  (Jranil  Trunk  railway, 
between  three  and  four  miles  back  from 
the  edge  of  the  lower  or  main  escarpment. 
It  is  probable  that  the  whole  tormation 
is  carried  westward,  in  a  narrow  spur,  on 
the  axis  of  a  small  anticlinal."  (107) 

"At  Limehouse,  in  JSsquesmg,  there  is 
a  band  of  nine  feet  [of  water  lime], 
which  is  wrought  to  a  lonsiderable  ex- 
tent, and  yields  a  good  hydraulic  lime." 
(108)  This  Iwnd  is  in  the  Niagara  for- 
mation, but  is  not  supposed  to  be  the 
equivalent   of   the   Thorold  band. 

Analyses 

(1)  "Dolomite,  from  Umehouse,  town- 
ship of  E-squesing. . .  .This  stone  occurs  in 

(lOfi)  G.S.C..  ISns,  p.  32V. 
(IftT)  Ibid.   r.    330. 
(108)  Ibid,  p.  see. 


a  band  nine  feet  thick,  in  beds  varying 
from  three  to  seven  inches,  geological 
position — OLinton  formation,  Silurian. 
Collected  by  Dr.  R.  Bell. 

"A  bluish-gray,  yellowish-brown  weath- 
ering, very  fine  crystalline,  compact  dolo- 
mite. Its  analysis  allnrded  the  lollow- 
ing   results  : 

(.\fter  drying    at  100     degrees  C— Hy- 
groscopic water,  equals  o.ii/  per  cent.) 

rarLiiiiittc  ul'  Mtih'    1^"" 

iiumiH'^iii :>'.Mi:i 

ircii I'.m 

SMl|ihilH-iif  lilil.'    I'-V) 

AliiniiiiJi  o.'j]  I 

silifu.  wilul^lc iJ.aT  I 

Siliiii T,c.",  ,11. IW 

AlMiiiina     ■-'.*'"  I 

Ki'lTlc  oxiilf (1.411  I 

l.ilil.-    il.li"i;-    11. IK..' 

Miiiini'siii     ll.l'.t 

l'MlH>^i     ii.">;l| 

.S«la U.lfJ 

llJtl.ii'.i 

''This  stone  has  been  wrought  to  a  con- 
siderable extent,  and  yields  a  good  hy- 
draulic lime.  The  cement  sets  slowly 
and  hardens  during  several  weeks,  atter 
which  it  is  said  to  possess  great 
strength."     (109) 

(2)  "Dolomite,  from  a  quarry  at  Chris- 
tie's Siding,  west  half  of  the  third  lot  of 
the  si.xth  concession  of  the  township  of 
Nassagaweya.  .  .  Geological  position 
— Niagara   formation.     Silurian. 

"A  light    bluish-gray,    fine-crystalline, 
massive,  dolomite.    Its  analysis  afforded 
the  following  results  :    (HO) 
( After  drying  at  100  degrees  C— Hygro- 
scopic water,      0.10  per  cent.) 

Carbonate  of  lime 54.12 

Ciarbonate  of  magnesia 45.45 

Carbonate  of  iron 0.58 

Sulphate  of  lime 0.17 

Alumina trace. 

Insoluble    matter 0.30  I 

100.02  " 


.\iiiiiiig  tlir  liiiic  kilns  in  this  imiiilv 
are  those  _  of  Messrs.  D.  Robertson  ft 
Co.,  which",  together  with  the  quarries, 
are  situated  on  lot  4  in  the  seventh  con- 
cession of  the  tow  nship  of  Nassagaweya. 
The  two  kilns  have  a  capacity  of  33,000 
lbs.  each  per  day.    The  lime  is  used  over 


(109)  G.S.C.,  1893,  p.  16  R. 

(110)  Ibid,  p.  17  R. 
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a  large  part  of  the  Province,  going  as 
far  east  at  Peterborough.  The  company 
furnish  the  following  analysis  of  their 
lime: 

Lime  (calcium  oxide) 60.08 

Magnesia 35.67 

Silica sm 

Iron  oxide I.34 

Carbon  dioxide   2.71 


100.00 
Tlie  limestone  burned  to  produce  this 
lime  would  contain  about  33  per  cent, 
of  lime  and  about  20  of  magnesia,  which 
represents  a  slightly  higher  pereenta,!;e 
of  Ciileium  carbonate  and  a  slightly  low- 
er percentage  of  magnesium  carbonate 
than  is  given  in  the  preceding  analysis 
from  Christie's  siding. 

Hasting:s 

The  limestones  of  this  county  are 
vnvicd  in  character  and  arc  found  in 
large  outcrops  ir.  numorDus  localities. 
>rany  crystalline  vr.rictics  are  found  in 
the  Grenville  or  llastin;.'s  scries  of  the 
Laurentian  system.  Atttmpts  have  been 
m.uie  to  work  these  as  marbles  at  sev- 
eral places.  These  are  described  in  fol- 
lowing pages. 

Dimension  stone  of  large  size  is  fur- 
nished by  the  quarries  in  the  Trenton 
group  at  Crookston,  and  formerly  at 
Point  Ann,  near  Belleville.  A  cement 
plant  is  now  under  construction  at  the 
latter  place,  the  limestone  being  of  suit- 
able oh.ir.Tcter  for  use  in  the  manu- 
fact  lire  of  Portland  cement. 

The  Trenton  or  Black  Kiver  formation 
furnishes  excellent  building  stone  in 
many  places,  and  the  lithographic  layers 
which  are  found  in  it  near  the  village 
of  ifarniora  and  elsewhere  have  attract- 
ed considerable  attention. 

Marl  deposits  are  known  to  occur  in 
many  localities.  The  deposit  at  Marl 
bank  on  the  line  of  the  Bay  nf  Quinte 
Railway  has  been  worked  for  a  number 
of  years  to  furnish  material  for  the 
cement  plants  at  Marlbank  and  Stratb- 
cona. 

Many  descriptions  of  the  limestones 
of  the  county  are  to  be  found  in  the 
■ei>orts  of  the  Geological  Survey,  from 
which  several  of  the  following  extracts 
have  been  taken.  The  reader  is  referred 
to  these  reports  for  further  details. 

Trer.ton  Group 

"Turning  westward  the  two  escarp- 
ments [of  the  Trenton  groupl  take  a 
cou  •"•  iomewhat  parallel  with  Clare  Riv- 
er, lo  Sugar  Island  on  the  s.)uth  side 
of  Rtucoo  Lake,  but  the  lower  occasion- 


ally crosses  to  the  north  side  on  the 
way.  On  the  east  side  of  the  Mgira 
Kiver  the  escarpments  are  more  widely 
separated  than  hitherto,  the  lower  oc- 
cuning  about  a  quarter  of  a  mile,  and 
the  higher  5  miles  down  the  stream  from 
the  lake.  On  the  west  side,  the  second 
escarpment  rises  abruptly  from  the  river 
in  the  third  range;  the  beds  of  the 
lower  deposit  are  cut  nearly  in  two,  up- 
waids  of  a  mile  from  the  river,  by  a 
Jirojecting  ridge  of  gneiss,  which  extends 
for  3  miles  to  the  southwest  from  Stucco 
Lake.  At  the  termination  of  this  Laur- 
entian spur  on  the  third  \'>t  of  the 
fifth  range  of  llunge  nrd,  an 
escarpment  rises  nbnut  fifty  feet 
high  in  nearly  horizontal  strata.  The 
lower  beds,  exposed  at  a  distance  of 
about  a  hundred  yards  from  the 
gneiss,  consist  of  pale  bluish  drab  cal- 
careous rock,  without  fossils,  and  may 
belong  to  the  lower  deposit;  while  the 
strata  at  the  summit  are  dark  brown- 
ish-grey or  blackish  limestone,  in  pretty 
regular^  courses  of  from  two  to  three 
feet  thick,  holding  I.eperditia  and  some 
small   univalves. 

"Below  Hungerford  Mills,  on  the 
twelfth  lot  of  the  tenth  range  of  Hung- 
erford, which  is  on  the  northwest  side  of 
the  laurentian  spur,  strata  are  exposed 
at  the  edge  of  the  river,  .which  must  be 
near  the  base  of  the  lower  deposit.  They 
are    in    ascendmvr   order,    as    follows  : 

"T)ark  blue  limestone,  7  inches. 

"Drab-colored  limestone  of  very  fine 
texture,  in  courses  of  3  inches  thick, 
supposed  to  lie  fit  for  lithographic  pur- 
poses, 9   inches. 

"Red  arenaceous  limestone,  passing 
into  calcareo  arenaceous  shale  at  the 
top,  8  inches. 

"Grey  limestone,  4  feet.  Total,  6 
feet. 

"I'rofes-or  Chapman  of  Toronto  states 
that  in  the  red  ealcareoarenaccous  rock 
nf  this  place  there  is  between  forty  and 
fifty  per  cent,  of  magnesijin  carbonate  of 
l)iiie.  The  lowest  and  nearest  Silurian 
dolomite  to  the  eastward,  of  which  the 
horizon  is  certain,  belongs  to  the  Calci- 
fcrous,  and  this  fact  would  rather 
streiiL'then  the  evidence  afforded  by  the 
Piloceras  at  Kingston  Mills  as  to  the 
age  of  f-  •  Hungerford  strata.     .     . 

"At  thi  lower  end  of  Hog  [Jfoira]; 
Lak-"  on  the  south  side,  on  the 
nineteenth  lot  nf  the  thirteenth 
range  of  Huntingdon.  beds  very 
nearly  corresponding  in  character 
with  those  of  the  Hungerford  section 
form  a  low  cliff  -lose  to  the  beach.  The 
same  rock  appears  to  form  the  hn»e  nf 
several  outlying  Silurian  patches  in  Ma- 
doc,  and  to  be  traceable  to  Marmora. 
"  The  section  at  the  Marmora  iron 
works,  on  the  bank  of  the  Crow  River, 
is  in  ascending  order  as  follows  : 
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"Sbaly  limestone,  filling  depreuioni  in 
the  sui'fuov  of  cuiiturted  l^urentian 
gneiaa,  wliicli  contains  bvcU  or  veins  of 
fine-grained  syenite;   I  foot. 

"i{ed  sandstone,  soft  and  calcareous; 
the  color  is  deep  red  in  the  divisions  of 
the  beds,  and  lighter  towards  the  middle 
of  them;  one  or  two  thin  intorstratitled 
layers  are  greenish;  8  feet  3  inches. 

"Yellowish-wJiite  compact  limestone  of 
a  character  tit  for  lithography.  This  in- 
creases to  four  inches  about  twenty 
yards  to  the  N.N.W.  in  the  strike,  where 
however  it  appears  to  liave  too  many 
crystals  for  lithographic  purposes.  It 
has  rough  slightly  dentated  intertitting 
surfaces,  with  a  greyish-brown  tihu  be- 
tween in  some  parts;  it  has  also  small 
light  green  and  some  dark  olive  green 
patches  ;  1  inch.  „ 

■■  Greenish  caleareoarenaceous  shale, 
spotted  with  red,  with  a  few  quartz  peb- 
bles, and  a  few  cavities,  as  if  calcareous 
pebbles  had  been  worn  out  of  them.  At 
the  top  there  is  a  thin  layer  of  snu^- 
brown  earth,  probably  manganesian, 
passing  into  green  shale ;  3  feet  5  inches. 

"Mottled  grey  and  greenish-white  ar- 
gillaceous liiMt'stone,  slightly  bituminous; 
1    foot   5   inches. 

"Dark  grey  bituminous  limestone, 
somewhat  shaly  in  part;  2  feet. 

"Light  grey  compact  slaty  limestone; 
this  would  probably  form  good  building 
stone;  it  is  strong  and  vry  ever.,  but 
rather  thin  bedded;  some  of  it  (■[•pears 
fine  enough  for  lithograph,,,   2  f'ct. 

■•  Li'.'lit  lirn\vni-*h-!.'rey  fompact  lime- 
stone in  a  single  bed;  this  is  apparently 
fine  enough  iu  texture  for  lithographic 
purposes,  but  not  of  the  right  color;  it 
Jias  a  small  quantity  of  bitumen  in  it. 
Thniiih  seemingly  one  bed,  it  splits  apart 
in  suine  places,  and  shows  surfaces  with 
short  looth-like  intertitting  columnar 
projections,  h.iving  a  thin  film  of  bitumi- 
nous matter  between;  1  foot  7  inehP". 

"Light  brownish-grey  calcareous  shale, 
the  hist  iiu-li  and  .t  half  becoiiiiiiu'  a 
hard  limestone  in  an  even  bed;  10 
inches. 

"Light  brownish-buflf  compact  very  fine 
limestone,  the  gniin  wholly  impalpable; 
the  Idwcr  li;ilf  i-*  more  homogeneous  than 
the  upper,  which  holds  thin  lenticular 
j?rystals  of  calcspar;  ♦'  upper  inch, 
which   is  just  above     t  .t   holding 

most  crystals,  fits  upon  .  .n  tooth  like 
projections  of  a  marked  character,  the 
projections  having  columnar  sidei  at 
right  angles  to  the  bed.  an  inch  Ion?  in 
some  places;  a  thin  film  of  bituminous 
shale  darkens  the  surface;  in  the  lower 
part  there  arc  obscure  tooth-like  divis- 
ions. This  is  the  Marmora  lithosraphic 
bed,  the  best  stone  being  in  the  lower 
portion.  When  exposed  to  the  weather, 
this  part  is  generally  affected  by  gash- 
like cracks,  which  appear  to  terminate 
both  ways,  and  run  in  two  general  di- 


rections, dividing  the  mass  into  rhom- 
bodial  forms;  but  there  are  other  gashes 
which  run  at  a  small  angle  to  these; 
the  stone  weathers  nearly  white;  2  feet. 

"Light  grey  limestone;  the  fracture  is 
conihuidal  and  slightly  scaly;  the  stone 
is  strong  and  tough,  and  it  v.ould  make 
a  good  building  stone.  It  weathers 
slightly  yellowish  at  the  joints  and  bed 
divisions;  the  beds  are  from  three  to 
four  inches  thick,  but  aggregated  beds 
of  a  foot  and  more  occur;  sonic  of  them 
separate  in  t  'Oth-like  projections,  with 
a  film  of  bituminous  shale  between. 
I<arge  slabs  may  be  obtained,  some  of 
them  six  feet  square;  some  of  the  sur- 
faces are  waved;  6  feet. 

"Light  greyish-brown  compact  smooth 
limestone,  weathering  into  gashes  like 
the  lithographic  stone,  and  more  divide'.! 
into  joints  than  the  bed  below;  2  ieet  2 
inches. 

"  Brownish-grey  compact  limestone, 
rather  lighter  in  c;ilor  than  the  previous 
bed,  with  lentier.iar  crystals  of  calcspar; 
this  would  mai.e  lithographic  stone  were 
it  not  for  the  crystals;  7  inches.         , 

"  Brownish-butr  compact  limestone., 
with  a  conchoidal  fracture;  there  are 
Icnticiilnr  crystals  of  calcspar  in  the 
bed,  but  niuch  smaller  than  those 
of  the  previous  layer.  This  might  yield 
lithographic  material;  it  is  doubtful, 
however,  whether  the  crystals  are  not 
too  numerous;  7  inches. 

"l)ai'ki«h  grey  very  compact  lime- 
stone, with  a  conchoidal  fracture;  5  feet 
8    inches, 

"  Measures  concealed,  5  feet.  Total,  41 
feet  7  inches. 

"These  beds,  in  which  no  organic  re- 
mains have  been  detected,  are  succeeded 
by  about  forty  feet  of  limestone,  having 
much  the  san  'thological  characters, 
in  which  fossils  are  sutliciently  abund- 
ant, though  many  of  them  are  obscure. 
Those  which  have  been  recognized  be- 
long to  the  Birdseye  and  Black  Kiver  for- 
mation. In  this  section  there  appears  to 
be  such  a  passage  from  the  arenaceous 
beds  at  the  bottom  to  the  compact  lime- 
stoTios.  which  become  fossiliferous  at  the 
top.  as  to  inr'  ce  the  supposition  that 
the  whole  belong  t  the  formation 
named,  notwithstanding  the  two  Chazy 
species  found  at  Vanluvin's  mills.  The 
rock  of  Kingston,  which  appears  to  be 
nearly  destitute  of  fossils,  presents  many 
intancps  of  the  columnar  structure  so 
prevalent  at  Marmora.  It  frequently 
contains  small  masses  of  yellow  blende. 
Oeodes  holding  sulphate  o*  strontium 
occur  in  the  limestone  at  King- 
ston .ind  near  Sydenham.  but 
these  minerals  have  not  been  met  with 
in  what  is  considered  its  equivalent  to 
the   westward."    (Ill) 

Following  are  analyses  of  samples 
of  lithographic  stone  from  the  quarries 

(111)  G.S.C..    1863,    pp.    179-183. 


■'■■Ill 


1903 


Li'tai*:,  "a  of  Ontario 


61 


on    the   south   side   of   Crow   lake. 
Marmora  village  :  X).  j,  j.,^  j. 

Insoluble   silicate    ;  ,  l  3.tjO 

Organic  matter 0.40  l.-M 

Calcium  carbonate    89.98  88.03 

.Mugiiuaiuin  carbonate    .    ...     a.78  2.50 

Soluble    silica    i      ..  (i.4(t 

Alumina ^  0. ■.!  |,.l. 

Ferric  oxide o.i5  6.35 

Ferrous   cxide    o.lO  004 

Water 1.25  13^ 

'l'"*"!     99.I0     99.23 

No.  1,    Light  blue  gray    .stone.       Sp. 
gravity  at  15.5  degrees,  is  2.8.5. 

No.  2,     Dark  blue  stone.     Sp.  gravity 
at  I'l.S  degrees,  is  2.89. 

"  The  dark  blue  variety.  .  .  is  from 
a  layer  about  70  feet  below  the  gen- 
eral surface  of  the  country  near  Mar- 
mora, showing  at  the  borders  of  Crow 
lake.  Here  some  50  feet  of  the  over- 
lying strata  have  been  broken  and  wash- 
ed invMV.  .  .  Of  some  27  layers  exam- 
med  by  me  only  one  gave  encouragin" 
result^,  and  this  is  the  dark  blue  varie"- 
ty,  analyzed  by  me  as  pbove."  (112) 
Quarries 

"I  am  interested  in  four  quarries,  two 
m  North  Hastings,  one  in  Hungerford, 
and  one  in  the  township  of  Madoc.  We 
obtain  from  all  the  quarries  valuable 
stone  for  building  and  other  purposes, 
ilie  quiirry  in  the  township  of  Madoc  is 
louuuonly  known  as  the  Victoria  or  Mc- 
Kinnon.  It  extends  over  40  acres,  and 
contains  excellent  building  stone  from 
three  to  fourteen  inches  in  thickness, 
and  in  some  parts  of  the  quarry  in  lay- 
ers of  two  feet  in  thickness.  The  stono 
is  easy  to  take  out,  is  hard  and  firm, 
and  jmrtakes  somewhat  of  the  nature 
of  a  lithographic  stMiie;  part  of  it  inii.'lit 
be  used  for  that  purpose.  Die  property 
is  quite  convenient  to  the  North  Hast- 
ings railway,  and  some  300  or  400  car- 
loads were  shipped  this  year,  part  lieinj 
used  for  the  foundation  of  the  new  Par- 
liament iiiiildings  at  Tcimnto.  It  has 
also  been  used  in  many  of  the  principal 
buildings  of  that  city  and  has  given  sat- 
isfaction. The  Hungerford  qiiarr^  is  on 
lot  10,  in  the  9th  concession,  and  quite 
near  to  the  Crookston  station  of  the 
North  Hastings  railway.  The  quarry 
was  opened  last  summer.    The  stone  is 

I'DINT   ANN. 


a  firm  and  finegrained  [Silurian]  lime- 
stone, and  occurs  in  layers  from  18 
luehea  to  four  feet  in  thickness.  It  is 
well  adapted  for  heavy  buildings,  rail- 
way bridges,  etc.  Messrs.  Manning  & 
.McDonald,  the  contractors,  are  getting 
the  stone  from  this  quarry  for  the 
bridges  across  the  Don."     (113) 

Tliere  are  now  two  quarries  a  ,  Crooks- 
ton,  the  one  adjoining  the  o-  r  That 
of  Messrs.  Quinlan  &.  Robert'^  .■  has  an 
upeiuiig  of  about  000  x  200  feet,  and 
that  of  Senator  Gibson  800x300.  In  the 
fonner  quarry  five  Layers  of  stone  are 
worked.  The  bottom  layers  are  said  to 
be  harder,  but  the  stoiie  from  all  the 
layers  takes  on  a  uniform  color  when 
aged.  A  sample  of  dres.sed  stone  at  the 
quarry  measured  32  inches.  About  70 
men  were  enqiloyed  in  each  quarry  at 
the  time  of  my  visi  ,  of  whom  32  in  the 
lirst-menliuned  quarry  were  stonecut- 
ters. Stone  was  being  gotten  out  for 
use  in  construction  of  power  plants 
at  Niagara  Falls.  Tlie  quarries  are 
alongside  of  the  North  Hastings  branch 
of  the  Grand  Trunk  railway,  and  about 
one-quarter  mile  from  the  Canadian  Pa- 
cific. Switches  from  both  roads  run  to 
the  quarries. 

Following  arc  analyses  of  Palaeozoic 
limestones  from  working  quarries  : 

I'A L.K(.>Z()IC  I.I.M KSTi IX Ks 


1  ■:  i 

silii-ii ;i,ij         1  7c.         ;{.t;t» 

Kcrrii-  n,xiili'. . ,  ,*,j         i.ti:,        j/j:, 

Alumiim .'}2  .;;i  .71 

l.imi' .VJ.'.'J  .■.!,. -,^         IS.4S 

M)lt;IU•^i]l 7J  ■.Ml          ;(  to 

Ciirbiiri  iliiixicli-. II. .\i  |J,77       11.81 

I..IS.S jl  ,j:i     

Sulphur  tri<i.\i<li-  .:itl  .11            os 

.Vlkiilii^ si 

Ti'fiil KMl  ]_'       -t',) '.t^        '.*•», .',s 

1.  (aiieral  sample  from  the  Crookston 
quarrie-*.  Individual  beds  probably  con- 
tain less  silica  and  more  lime  than  is 
.shown  in  the  analysis.  2.  Siimple  from 
Mcintosh's  quarry,  noar  .Mailoc.  3. 
McKinnon's  quarry.  Those  three  quar- 
ries are  referred  to  in  the  text. 

Samples  from  Point  Ann  show  the 
following  conipositicm  : 

iii;i,i,i:vii.i.i:. 
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Tiital 100.40        niU.iH         iriil.ii.->     

(112)  B.M.,  Vol.  n.,  p.  183.  (1131  .\     A.    .McDonald,    in    Roy.    Com., 
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Samples  1  and  2  are  from  the  chip 
piles,  refuse  from  trimming  stone,  at 
the  Point  Ann  quarry.  Sample  3  was 
was  taken  from  the  face  of  the  rail- 
way cut  on  the  quarry  grounds.  The 
residues  insoluble  in  hydrochloric  acid 
in  1  and  2  were  equal  to  2.42  and  2.70 
per  cent,  respectively.  The  silica  con- 
tained in  these  residues  is  shown  in  the 
analyses.  The  silica  in  the  residue  in 
3  was  not  determined.  Analyses  4,  5 
and  0  are  taken  from  the  prospectus  of 
the  Belleville  Portland  Cemenl  Com- 
pany, dated  January  3rd,  1003  These 
analyses  are  labelled  top,  intermediate 
and  bottom  respectively.  An  analysis 
of  another  sample  of  the  rock  from 
this  qiinrry,  by  Mr.  H.  C.  Maliee.  is 
given  in  the  table  under  Addington 
county. 

Crystalline  limestones  from  this  coun- 
ty are  described  in  the  following 
terms  : 

(1)  "is  a  dolomite  [crystalline  lime- 
stone] from  lot  13  in  the  eighth  con- 
cession of  the  Township  of  Madoc.  "It 
is  greyish-white  in  color,  almost  com- 
pact, with  a  conchoidal  fracture,  and 
a  specific  gravity  of  2.849.  This  rock 
contains  veins  and  disseminated  grains 
of  quartz. 

(2)  is  a  reddish  granular  dolo- 
mite from  the  village  of  Madoc, 
having  a  specific  gravity  of  2.834. 
Like  the  previous  one,  it  contains 
quaitz,  and  a  little  oxyd  of 
iron,  to  which  it  owes  its  color.  A  por- 
tion of  this,  however,  as  in  the  last,  is 
probably  in  the  state  of  carbonate  of 
protoxyd."   (114) 

(3)  A  fine-grained  greyish-white  mag- 
nesian  limestone,  lot  4  in  the  fifth  con- 
cession of  Mttdoc.  (115).  Specific  gra- 
vity, 2.7.57. 

1. 
Cftrbonate  of  lime. .   .  .40.47 
•'        of  majfneaia  40.17 
Poroxyd  of  iron    . . .     1.24 

Carbonate  of  iron 

Insoluble,  quartz,  etc  12.16 


2. 

57.37 

34.66 

1.32 

'  7.10 


3. 

■51.90 
11.39 

iji 

32.00 


100.04  100.45  100.00 
'In  thp  township  of  Madoc.  on  the 
thirteenth  lot,  and  near  the  road 
between  the  seventh  and  eighth 
ranges,  is  a  band  of  a  fine- 
grained yellowish-white  magnesian 
liincstcinc,  which  would  apparently  yield 
a  marble.  Larpje  blocks  of  a  very  good 
white  marble  have  also  been  obtained 
from  the  adjoining  townships  of  Klzivir 
and  Marmora:  that  from  the  latter  place 
is  extremely  pure,  white,  and  compact." 
(118) 

"  Greyish   limestones  of  this  character 
are  found  in   Tudor,   where   they  some- 

(114)  G.S.C.,    1883.    592-3. 

(115)  Ibid,   p.  533. 

(116)  Ibid,   pp.  S22-S. 


times  form  the  wall  rock  of  the  veins 
of  galena  there  met  with.  The  lime- 
stones of  that  locality  are,  however, 
most  commonly  iine-graincd  and  dark 
grey  in  color.  Kocks  of  this  character 
are  met  with  all  along  the  Hastings 
ruad  in  the  south  part  of  Tudor,  also 
ill  lots  23,  24,  and  25,  range  U,  and  on 
many  other  lots  in  that  township,  (juite 
as  frequently  h./wever  a  part  of  the  mi- 
caceous substance  contained  in  them 
forma  continuous  sb'cts,  imparting  to 
the  rock  the  chara,..er  of  a  calc-scnist. 
This  grey,  fine-drained  limestone  is  per- 
haps more  prevalent  in  Tudor  than  the 
more  crystalline,  granular  variety  to  he 
noticed  below,  and  is  often  met  with  in 
the  townsliip  of  Marmora,  where  a  char- 
acteristic variety  of  it  (.ccurs  on  lot 
eight,  range  seven.  It  is  also 
of  frequent  occurrer-^e  to  the 
north  of  the  village  of  Madoc, 
while  to  the  south  of  it  the 
limedtonc  is  more  crystalline,  and  the 
micaceous  layers  are  sometimes  associ- 
ated with  iron  pyrites.  Similar  varie- 
ties of  this  rock  occur  in  the  village  of 
JJridjrewater,  one  of  them  containing  red- 
dish calcspar  and  greenish  mica, 

"Granular  limestone,  sometimes  pure 
1^  white  and  saccharoidal,  and  at  other 
times  greyish,  with  a  slightly  banded 
structure,  is  plentifully  met  with  in  this 
reifion,  and  occupies  a  wide  area  in  the 
eastern  part  of  Uungerford.  The  town 
of  Bridgpwater  stands  upon  another  area 
of  it,  which  has  there  furnished  marble 
fcr  building  purposes. 

'A  little  to  the  southeast  of  Madoc 
village  it  occurs  white  and  crystalline, 
as  well  as  grey  and  banded,  and  both 
varieties  have  been  used  as  building 
stones.  Other  localities  of  this  rock  are 
Madoc,  lots  ten  and  twenty-four,  range 
six;  and  Marmora,  lot  six," range  eight, 
and  lot  sixteen,  range  eleven.  A  beauti- 
ful variety  of  dolomite  occurs  on  lot 
twenty-seven,  range  one  of  Shellitid,  and 
many  of  the  micaceous  limestones  of  this 
region  are  probably  dolomitic."  (117) 

Marbles 

The  following  notes  on  the  marbles  of 
Hastings  county  are  taken  from  the 
Report  of  the  Royal  Commission  on  the 
Mineral  Resources  of  Ontario,  1890.  The 
first  extract  is  from  a  statement  by 
Mr.  E.  J.  Whitney,  pp.  80-82. 

"  My  residence  and  home  is  at  Got 
verneur,  in  the  state  of  New  York.  : 
am  acting  here  as  superintendent  of  the 
Himgprford  Marble  company's  quarries. 
The  capital  of  the  company  is  $100,000. 
The  marble  at  Gouverneiir  is  very  simi- 
lar to  the  marble  here,  as  is  also  the 
country  rock,  which  is  principally  gran- 
ite, gneiss  and  crystalline  limestone. 
That  marble  sells  well;   in   fact  the  de- 

(IIT)  G.S.C.,    1806,  p.  94. 
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maud  ii  greater  than  the  aupply,  Xbe 
1st.  Lawreuce  Marble  cuiiipaiiy  have  to 
run  iiigtit  and  day  to  UU  urderi,  and  tben 
cuniiut  keep  up.  Tliesu  crystalline  mar- 
ble* will  stand  the  weather  Letter  than 
the  metaniurphie  marbles  uf  Vermont, 
and  generally  tbry  wurk  as  easily,  iho 
quarries  at  Kutland,  Vt.,  have  dark 
stocks,  and  they  always  have  orders  in 
excess  of  their  output,  the  dark  being 
in  great  demand  lur  outside  wurk.  Tl 
8t.  Lawrence  company's  marbles  stand 
the  weather  better,  polish  as  well  and 
look  as  well.  The  (Jouverneur  quarries 
produce  a  blue  stock  that  cannot  be  pro- 
duced in  the  Rutland.  There  are  a  great 
many  bands  of  that  kind  of  marble  here, 
and  speaking  (generally  all  through  the 
country  there  is  any  quantity  of  marble; 
all  that  is  required  is  to  go  down  far 
enough  to  where  it  is  sound.  Under  sim- 
ilar circumstances  on  the  other  side  of 
the  line  marble  of  satisfactory  charac- 
ter is  produced,  and  1  am  satislied  that 
•a  good  can  be  found  here,  and  that 
there  is  an  enormous  quantity  of  it;  in 
fact  I  think  there  is  no  limit  to  the 
quantity.  Very  little  of  the  Kutland 
marbles  is  used  for  outside  work  on 
buildings;  it  is  not  good  for  that  pui- 
pose.  The  marbles  here  are  good  for 
either  inside  or  outside  work.  Almost  all 
colors  are  found,  white,  salmon,  s^ey, 
black,  mottled,  drab,  with  black  veins, 
with  white  veins,  verde-antique  and 
dove  blue.  All  through  8t.  lAwrence 
county,  in  New  York,  there  are  grave- 
stones of  crystalline  marble  that  have 
been  up  70  years,  and  they  are  perfect 
yet,  though  they  were  cut  out  of  the 
surface  rock.  It  will  stand  next  best  to 
granite,  but  will  not  moss  like  granite, 
and  will  stand  fire  better  than  any  other 
stone.  The  old  Fowler  mansion,  at  Gou- 
verneur,  was  built  over  fifty  years  ago 
out  of  just  such  stone;  in  1374  it  was 
burned  down,  and  in  1875  some  of  the 
stone  was  taken  to  build  an  hotel.  The 
only  effect  the  fire  had  upon  the  stone 
was  where  it  had  gone  out  through  the 
windows;  there  it  crumbled  the  corners 
a  little.  In  the  academy  at  Gouverneur 
there  is  a  slab  that  has  been  up  since 
1839,  and  it  is  as  clean  as  when  new. 
I  had  a  marble  shop  burned  down;  the 
Italian  marble  all  broke  into  little 
pieces,  the  granite  also  cracked  to  pieces, 
while  the  corners  of  the  crystalline 
limestoi.e  just  crumbled.  There  is  no 
doubt  that  it  makes  the  beat  building 
stone.  Wherovcr  marble  takes  a  turn 
or  bend  it  is  never  sound,  but  where  it 
straightens  out  ajjain  it  is  good.  I  think 
the  black  marble  here  will  turn 
out  to  be  good,  it  is  only  a 
question  of  depth:  in  the  Rutland  quar- 
ries they  did  not  get  anj-  that  was  good 
until  they  got  to  a  depth  of  100  feet. 
Good  black  marble  is  scarce,  and  if  it 
is  first-class  it  is  worth  as  much  as  stat- 
uary; but  as  a  general  thing  we  cannot 


quantity 

without  being  clouded.'  The  demand  it 
liiuiteU;  the  present  price  of  a  good  fair 
article  is  $U  or  $7  a  foot  sawed.  The 
cunipaiiy  lius  opend  up  two  properties  ur 
quarries,  one  ot  thcui  in  the  village  of 
Madoc  and  the  other  about  a  mile  and 
a  half  south  ot  Bridgewater,  on  the 
Scootamatta  river.  The  Aladue  quarry 
was  opened  in  the  latter  part  of  Aug- 
gust,  1887.  The  band  is  about  WW  feet 
wide  Ironi  cast  to  west;  it  curves,  and 
1  have  traced  it  as  far  as  llug  lake,  a 
distance  of  about  two  miles  from  north 
to  south.  The  lower  wall  on  the  east  is 
granite;  it  dips  about  10  degrees  to  the 
west.  The  upper  wall  is  a  mixture  of 
granite  and  lime  rock,  but  not  what 
can  be  called  a  conglomerate.  The  dip 
is  10  degrees  to  the  west.  Beyond  to 
the  west  is  a  slat'  whici)  in  some  places 
is  tijiped  up  3C  40  degrees;  in  other 
places  it  is  n^  .j  irizontal.  It  would 
be  guod  for  rot  ng,  but  that  it  splits 
a  little  too  thick.  At  present  we 
have  sunk  on  the  Madoc  prop- 
erty to  the  depth  ol  38  feet, 
but  it  is  our  intention  to  drill  down 
300  feet  in  order  to  get  marble  that  will 
do  for  polishing.  The  marble  is  very 
good,  the  color  a  grey  black.  Its  hard- 
ness is  greater  than  that  of  the  Ver- 
mont white  marble,  and  about  equal  to 
the  Italian  marble.  We  find  that  the 
quality  gets  a  good  deal  better  as  we 
go  down.  We  have  not  as  yet  taken  out 
any  iiieicliantable  marble  from  that 
quarry,  though  we  have  taken  out  blocks 
part  of  which  would  be  merchantable. 
At  the  quarry  we  have  a  3U-ton  derrick, 
a  diamond  drill,  a  channelling  machine, 
an  IngersoU  gadder,  a  35-horse  power 
boiler,  two  steam  pumps,  and  all  the 
tools  required;  we  have  a  full  set  of 
quarrying  niacliinery.  To  run  our  ma- 
chinery would  take  from  eight  to  ten 
men,  including  one  machine  runner  and 
two  foremen;  the  rest  would  be  quarry- 
inen.  The  average  wages  here  is  $2.75 
for  machine  runner,  and  J^i.25  for  quar- 
ry men  per  day  of  ten  hours;  the  wages 
are  about  the  same  as  in  New  York 
State,  iienides  the  Madoc  quarry  this 
company  is  worki-ig  a  white  marble 
quarry  near  Bridgewater.  The  location 
llicre  is  about  40  acres  in  extent.  The 
band  is  about  500  feet  wide,  and  the 
I'durae  is  about  northwest  an,  southeiist. 
1  have  seen  where  it  cFops  out  a  couple 
of  miles  above  Bridgewater,  but 
not  below.  It  crops  out  at  the 
surface,  where  work  has  been  carried 
on.  There  are  several  small  ridges,  each 
of  wliidi  shows  white  marble.  The  lower 
wall  is  granite;  the  upper  wall  is  gneiss, 
and  is  ieiy  ■clearly  defined.  The  marble 
is  white,  but  has  some  cloudings  of  blue 
and  green.  The  pitch  is  about  ten  de- 
grees from  the  perpendicular  to  the 
west.    Tliere  are  two  thin  layers  of  sal- 
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mon-eolured  atone,  ou«  about  ten  inclie* 
and  the  other  eighteen  inches.    At  the 
village  of  liridguwaU'i-  there  ia  aimtlar 
uiarblf,  and  it  wua  4uarried  twenty-live 
yvun  ago  tu  build  u  vliurch  and  aome 
private    buildingH.        We      worked      our 
i|uarry  tlierc  tliH  itUMinicr,  removed  most 
of  the   surface  uiuteriul,  and  got  down 
about  12  or  14  feet;    the   work   was  all 
done  by  liand.    The  quality  of  the  mar- 
ble ia  very  good,  and  improvea  a«  we 
go  down.  A  large  amount  of  the  aurfac* 
dtoiie  taken  out  would  only  answer  for 
building,       but       good         merchantable 
marble         ia         now         cxpuaed.       We 
employed       ten       men         there         till 
about    the    lat      of    August.    We    in- 
tend   to   test   the  property   witli   a  dia- 
lUKud  drill.    There  is  uo  property  that  1 
know  of  that  could  be  ao  cheaply  quar- 
ried as   this  one.     It   could  be   worked 
a  good   deal   cheaper   than   the     Madoo 
quarry.     The  nmrble   would  be  suitable 
for     monumental  work  ;    the  low  grade 
would  make  good   trimmings   for   build- 
ings,  and   the   higher   for     interior   and 
monument ul  purpose*.    The  price  at  the 
null  would  be  $S2  a  cubic  foot  for  the  bet- 
ter, and  down  to  fifty  cents  a  foot  for 
the  poorer  qualities:     The  shipping  faci- 
lities are  not  good;  we  can  only  ship  by 
hauling  a  diatance  of  three  and  a  half 
miles  to  Tweed   (118).     In  a  direct  lin^. 
we  are  a  mile  and  a-half  from  the  rail- 
way.    We  were   talking  of  putting  up 
a  marble  mill,  and  running  it  by  water 
l>o»er,  aiul  we  could  get  a  head  of  water 
of  eight  feet,  but  that  has  not  been  de- 
cided    on  as  yet.    The     company    has 
bought  Ufty  acres  from  the  Canada  Com- 
pany and  ten  acres  from  Mr.  Clapp,  a 
mile  anil  a-half  east  of  Uridgewater,  on 
which  there  is  a  blue  marble  simil-     t) 
that  of  Hutland.    There  ia  a  g  ... 
of  it  from  50  to   100  feet  wi 
distinct  from  the  other.    On  t'l 
Company   lot   there   is  a  largt      .o 
serpentine  marble.     1  have  ex.       :. 
(iiKc.  l)iit  have  not  done  anyth. 
In    aerpentine,     as     a    rule,  theie    i»    .i 
great   deal  of   unsoundness,   but   this  is 
fair;  there  is  some  white  in  it,  and  that 
makes  it  .-ouniler.     There  are  very  few 
aerpentine     bands    that    I     have     seen 
as  sound  as  this  one.    I  do  not  know  the 
wi'lth  of  the  band,  but  judging  from  the 
oiitcnipiiinpa,  I  think  it  is  from  300  to 
600  feet  wide." 

Mr.  J.  E.  Harrison  gave  evidence  be- 
fore the  Commission  on  the  Bridge- 
water  marbles  as  follows  : 

"The  white  marble  at  Bridpewater  is 
exceeding  close-grained.  rendering  it 
very  suitable  for  fine  work,  beari  .g 
sharp  edges  and  undercutting.  For 
building    purposes    it    hos    few    equals 

(118)  An  extension  of  tho  Bay  of  Qiilnte 
railway  was  built  paat  this  quarry  In  1903. 


amongst  the  various  kind*  of  atone  now 
used,  being  capable  of  sustaining  any 
pressure  required  for  masonry,  and  being 
non-absorbent  it  is  free  from  Iwcolora- 
tiun  when  exposed  to  the  weallier.  Thia 
point  of  excellence  is  proved  in  the 
walla  of  buildings,  erected  from  thirty 
to  thirty-live  years  ago,  which  show  no 
sign  of  beeomiug  weatliered.  it  has  been 
used  for  over  thirty  year*  for  making 
lime,  and  the  lime  busuiesa  alone  could 
be  made  very  large  and  prolituble,  as 
lias  been  proved  by  the  experience  of 
tlio>ie  engaged  in  it  heretofore,  notably 
that  of  the  Uudswell  ifarble  6l  Lime  Co., 
of  Sherbrooke,  in  the  Province  of  yue- 
bec.  This  tiim  ship,  besides  marble  stone, 
an  immense  quantity  of  lime  throughout 
the  Province  of  t^uebec  ^tid  Sew  Kng- 
land,  reported  by  them  lo  have  been 
about  120  carloatis  per  montli  for  1887. 
This  lime,  used  for  plastering,  with 
clean  »harp  sand,  ia  glossier,  harder  and 
whiter  than  a  linish  made  of  the  best 
plaster  of  paria."    (UO) 

Mr  Alexander  McLean's  opinion  as 
to  the  availability  of  Hastings  county 
marbles  was  given  as  followa  to  the 
Commiaaion  : 

".  .  .  .  Then,  in  one  respect 
marble  ia  very  like  dry  goods, 
certain  kind.,  are  fashionable. 
Just  at  present  the  popular 
marble  is  the  Teniic*see;  it  is  red,  with 
wliite  and  tariegated  «pots.  There  is  no 
marble  we  produce  that  is  at  all  like  it. 
Those  we  have  are  principally  crystalline 
limestone.  1  have  .seen  some  very  tine 
iiiarble  in  color  and  texture  that  came 
from  back  of  Tweed,  from  a  quarry  that 
belongs,  I  think,  to  Mr.  S-antord,  of  Ham- 
ilton. The  color  is  white,  and  it  is  much 
le.-.s  ciystulliiie  than  the  Bridgewater 
marble,  but  we  cannot  tell  anything 
about  that  property  till  it  is  developed. 
i  do  not  wish  to  be  understood  to  say 
that  erystalline  marble  would  not  com- 
pare favorably  with  other  marbles  for 
ii.->eful  imrposes.  I  think  it  will  last 
better  than  any  other  marble,  and  I  do 
not  think  it  will  stain  as  easily  as  the 
Italian  marble.  It  would  not  take  quite 
as  good  a  finish  as  the  best  grades  of 
Tennessee  marble,  but,  of  course, 
I  have  only  seen  what  may  be 
called  surface  specimens. 
We  have  bought  Tennessee  mar- 
ble ourselves  in  the  open  market.  Fash- 
ion rules  the  demand,  and  there  is  not 
so  much  marble  bought  by  one  person 
that  the  duty  would  make  any  difTer- 
ence.  The  furniture  dealers  will  not 
take  marble  that  is  not  in  the  fashion; 
]ien|i!o  wi!!  not  Uiiy  an  article  that  is 
unfashionable.  It  is  impossible  to  force 
Canadian  marble  on  the  market.  We 
have  no  opposition  in  granite  from  the 

(lin)    Roy.    Com..    1S!)0.    p.    S2. 
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L'liiu-a  !^tdte«.  ThfiB  ia  uiij-  ({uuiitity 
ui  tine  jjiumU'  in  the  Alinkuku  auU  luku 
ftupi'iKu-  (lutrifts.  It  U  MiKl  thai  it  Um 
bi'un  Used  tor  bridgi'x,  uuil  tliiit  it  i-i  fitu 
from  check*  uiul  cracks,  iheie  i^  no 
obj.-ct  to  j{(>  itilo  granite  the  way  price* 
are  now  unlo^t  we  get  «|K'cittl  orilcr»  W.' 
»re  not  niukiiig  iiny  great  ellort  to  de- 
velop that  trade;  but  tlie  marble  bim- 
neat,  is  developing  rapidly."   (IJO) 

The  Cuiuniinaioiiera  state  the  reaulti 
o(  their  own  obaervutiona  in  the  tmlow 
ing    words  : 

ill  the  village  of  -Mudoc  a  banil  ot 
erj-iuiiiiie  iiiiiestuiic  oi  the  l^iiirentiun 
aeiies  iiai  been  opened  to  a  iimueil  ex- 
tent lor  the  production  ot  a  dark  .-oiored 
niaible.  ihe  band  ii  about  UUO  teet 
acioss,  with  u  north  and  south  course 
where  opened,  l>in}{  between  «i anile  on 
tile  euHl  side  end  Ullle^tll||e  on  tlie  west, 
beyoiiil  wlucli  luf.er  again  there  occurs 
a  band  of  slate  or  .iigilluceous  »hale.  It 
IS  nearly  vertical  in  position,  iiitchiiig 
about  lo  negrees  to  the  west.  'Ihe  mar- 
ble is  a  lair  4iiality,  crystalline  and 
lUirkcoloied,  polishing  almost  black. 
<.>lieck»  or  joints  occur  here  and  there 
near  the  surface,  ioit  are  said  to  beismie 
less  fuMpieiit  as  the  band  is  sunk  u|M)n. 
iue  (piairy  was  nearly  tilled  with  water 
at  the  time  of  the  coininissioners'  visit, 
so  tiiat  a  proper  exainimition  of  it  could 
not  he  maoe.  hut  we  were  iiifoniicd  that 
a,  depth  of  „i  feet  lia<l  been  attained, 
aim  Ui.it  at  that  dejith  the  open  lloors 
were  ,i.\  to  idglit  feet  apart.  There  are 
various  c(dored  bands,  diielly  grey 
("iiicli,  as  above  mentioned,  polish  al- 
luost  black),  (irey  and  white  iiiLXed,  and 
in  other  jdaccs  some  white  in  broader 
bunds  with  the  grey,  which  could  be 
•sawn  out.  'I'his  marble  should  be  well 
adapted  f<>r  all  mourning  purposes,  as 
well  as  for  designs  v'lere  a  dark-colored 
nuiterial  is  required.  Its  specific  gravity 
is  2.782.  The  machinery  on  the  ground 
consists  of  a  .'t.'ihorse  jiovver  jiortablu 
boiler,  two  steam  pumps,  an  Ingersoil 
gadder,  a  diainoiid  drill,  a  channel  ma- 
chilli-,  a  Hd-toii  derrick  anil  necessary 
tools.  Cutting  is  made  with  the  drill, 
successive  Inirings  on  the  same  line  mak- 
ing a  clean  cut  of  any  sized  block  tliat 
may    be    iei)iiired. 

"The  Hridgewator  marble  ijiiarry  is  in 
the  tovvnshi|i  of  Hungerford.  in  Ha-stings 
county,  and  i*  worked  by  the  company 
owning  the  Madoe  quarry.  The  strike 
of  the  band  is  north  and  south,  dipping 
slightly  eastward  from  the  vertical.  On 
the  east  is  a  quartzose  rock,  with  large 
masses  of  quartz  and  feldspar,  imme- 
diately followed  by  a  close-grained  pink- 
eok)red  syenite.  On  t!ie  west  ^ide  is  a 
highly  altered  .shale,  dipping  at  a  high 
angle.    The  latter  varies  in  places  from 

(1^0)  Roy.    Com..    ISiKI,   p.  •J.W. 
n  M. 


a  gneissiu  tu  a  chluritlc,  taloute  •nil 
micaceous  scliiat,  succeeded  by  gneiss, 
'lliis  bund  o(  inurble  is  some  Mu  (eet 
wide,  and  curves  ttioiind  from  iiurtli  ami 
south  to  south  ao  degrees  c«st.  Where 
an  opeuiu|(  has  b««n  made  it  is  observed 
that  the  joints  are  at  right  angles  to 
llic  strike  and  running  with  the  dip, 
and  are  four  to  forty  or  fifty  feet  apart, 
'i  he  open  lloors  are  two  feet  to  ten  and 
twelve  feet  imrt.  The  swnis  vary  from 
•ix  inches  to  ten  or  twelve  feet  apart, 
the  average  lieing  about  two  feet.  The 
n.arble  has  a  pure  white  color,  vloudeil 
bluish  and  greenish  in  places,  and  with 
bands  of  pinkish  or  salmon  color  in  other 
parts.  These  latter  bands  may  be  sawn 
"Mt,  being  twelve  to  eighteen  inches 
"ide.  The  marble  is  closely  crystalline, 
but  iiimpact,  and  is  shown  at  Bridge- 
water  to  stand  the  weather  well.  A 
church  has  been  built  of  it  at  that  vil- 
lage, as  well  as  jKirtions  of  houses  and 
stores,  and  they  aavc  stood  over  twenty 
years  without  showing  any  signs  ol  wea- 
thering. It  is  said  to  be  practically 
identical  with  the  marble  at  tiouverneur, 
in  the  (slate  of  New  York.  The  com- 
[Miny  expect  to  be  able  to  sliip  large 
bliH-ks,  which  pay  best.  The  fine'-c  qua- 
lity sells  at  $2  and  the  poorest  at  .50 
cents  per  cubic  foot.  The  specific  gravity 
is  2.751."    (121) 

"The  parti-colored  limestone  beds 
found  in  Seymour  (at  Allan's  mills), 
and  at  the  base  of  the  Trenton  outliers 
in  .\rari;ioia,  and  in  /M.;  oo,  yield  a 
tine-grained  grey  .narble  thickly  mot- 
tled  with  red  and  yellow  colors"   (1221 

The  following  table  shows  the  che.ni- 
cal  coiii|Kisition  of  some  of  the  Hastings 
marbles,  or  crystalline  limestones;  other 
analyses  of  repr<>senta lives  of  this  group 
of  rocks  are  given  on  a  preecdiiig  page  : 
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Inviliible  re-iilue •J.'il  1  II 

Sillcn l.:iT     

Kerrif  oxide I      j,,,     j        ...  Vt 

Alllniiiiii i    ■  ■     i  tnice 

l-ime .'SI. 10       rsj.c.l  17.1'j 

Mii|.'lle-iH    3.SS            .'.ly  tl.sj 

Siilpluir  irioxide..        An          .M  .1- 
rtirlxin  dioxide    .    4;i,3-_'      i'j.'.c  j 

.Vlloilies  !!..!!!!!!  ........  '     ":iA     

ToMl  w.'iv     Itil.ini  IK). 1(1 


Sample  1  is  from  t.he  marbh  quarry 
on  the  outskirts  of  the  town  of  Madoc; 
2  is  from  KIlis  ipiarry  on  the  Bay  ol 
(^iiiiite  railway,  a  sliort  distance  «outtl 
of  Actinolitc  (lornierly  Bridgewater) ;  3 
represents     a   sample     from     Harrison's 

(121)  Roy.   Com..    18iio,   pp.    73-0. 
(1J2)  G.S.C.,   IHIW,  p.  827. 
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quwry,  Act  inoUtf .  >Dd  U  probably  high- 
•r  in  magnesia  tban  til*  artragf;  4, 
Llmaklln  q'larry,  Vork  rlv«r,  near  IToi- 
ler'i  rapidi,  tovimip  at  C'arlow. 

MarU 

(1)  "Whlt«  lake  depimit,  lot  10.  ron- 
oeuion  X,  nrar  Crook<tuwn,  Hunting- 
con  towniliip,  Halting*  county,  SO  le^t 
from  G.  T.  K.  and  threequartera  of  a 
mile  from  C.  P.  K.  tracki.  The  depoait 
it  :u)  feet  deep  and  there  are  clay  da- 
poaitii  adjacent.  The  sample,  which  wai 
taken  from  the  bed  of  White  lake,  gave 
the  following  analyaioi   (123) 

Per  cent. 

CaCO, i«i.t»J 

MtcCit,  "..■II 

AlA    "IH 

Ke..()|   'Ml 

Ffi) tnue 

SH).^ ll.itH 

OrifBnii' iiiHtter    imtoti. 

Snl|iluirii'  aciil tm  ■»• 

CsiSO^,  .MtfStt,    triin- 

AlkaliH  I  KJ)i  iitiil  Sup  ...  .not  vi>li. 

Total,  estimated  98.S0  " 

(2)  "From  a  deposit  at  White  Lake, 
lots  eighteen  and  nineteen  of  fhi'  ninth 
conecssion  of  the  township  of  Hunting- 
don. .  The  marl  extends  out 
from  the  shore  beneath  the 
waters  of  the  lake  for  vari- 
able distances — ^at  some  points,  for  one 
hundred  feet  or  less;  at  others,  for  over 
two  hundred  feet  or  more.  Little  Is 
known  In  regsrd  to  the  thickness  of  the 
deposit,  but  this,  in  some  places  at 
least,  has  been  found  to  exceed  thirty 
feet 

"Tn,.  air-dried  material  is  earthy, 
sliilhtly  coherent;  colour,  yellowish 
white.  It  contains  but  few  shells  and 
no   visible   root-libres. 

"It  waa  found,  by  Mr.  F.  O.  Wait,  to 
have  the  following  composition: 

(A    "r  drvinjr  at  100  degrees  U. — Uygro- 
acopic  water,       0.75  per  cent.) 

Lime M.47 

Magnesia 0.11 

Alumina 0.0« 

Ferric  oxide 0.08 

Maganoue  oxide traces 

Potassa traces 

Soda traces 

Carbonic  aciil 42.87 

Sulphuric  acid 0.08 

Phosphoric  acid 0.01 

Sniea,  soluble 0.08 

Insoluble  mineral  matter 1.08 

(123)  Cat.  Ont.  V.n.  Exhibit,  Buffalo,  p. 

5a  M. 


Organlo  asattar,  viz.,  veget*btt 
ibra    in  a    atate    of  decay 
and  products  of    its  deoay 
such  as  li  iMius,  humio  a«ld, 
etc.,  ami   poaslbly     a  llttta 
cuiiibine<l   water 1.M 


100.63 
"Assuming  the  whole  of  the  lime  to  be 
present  in  the  form  of  carbonate,  trttling 
quantities  of  which  are,  however,  pres- 
ent <n  other  forms  of  combination,  the 
amount  lou  i  would  correspond  to  tt7.ii7 
per  cent,  ca.ouna-e  of  lime. 

"The   insoluble   mineral     matter   was 
found  to  consist  of:    (124) 

Silica 0,8)8 

Alumina  and  ferric  oxide 0.21 

Ltme 0.03 

Magnesia traces 

Alkalies o.02 


1.08  " 


Huron 


Extracts  are  given  from  Reports  of 
the  Geological  Survey,  derariptive  of 
some  of  the  limestones  in  the  county 
of  Huron,  where  the  outoroppings  are 
of  comparatively  small  extent. 

"KaithiT  on,  escarpments  of  twenty 
or  thirty  feet  of  the  limestone  (of  the 
Corniferim*  formation]  run  through  the 
west  half  of  Carrick,  and  are  said  to 
extend  southward  into  Howick."     (125) 

"AVhere  the  line  between  the  town- 
ships of  Ashfleld  and  Co'bnrne  meet*  the 
lake,  a  little  south  of  Port  .\ll)ert,  on 
the  Ashfleld  or  Nine-mile  River,  rooks 
come  from  beneath  the  high    clay  cliffs 

•lich  face  the  water,  and  are  seen  at  In- 
vals  along  the  shore  for  about  a 
,iile.  The  greatest  section  here  exposed 
does  not  afford  n  vertical  thickness  of 
more  than  six  feet.  'I'he  rocks  resemble 
a  part  of  those  at  I'oint  Douglas;  they 
jre  destitute  of  fossils,  and  consist,  in 
ascending  order,  of  gray  calcareous  and 
bituminous  sandstones,  cherty  lime- 
stones, brown  calcareous  beds  striped 
with  thin  bituminous  shales,  and  pale 
rellow-ish  dolomitic  layers,  sometimes 
three  feet  thick;  marked  by  lenticular 
crystals  of  calcite,  or  by  cavities  from 
whiiii  surh  crystals  have  disappeared. 
At  thf  'alls  of  the  Ashfield  Kiver.  about 
a  qua  -r  of  a  mile  above  Port  Albert, 
there  is  exposed  a  series  of  thick-bedded 
grey  calcareous  sandstmes,  with  buC 
colored  eiliciouc  .imestones,  both  hold- 
ing organic  rcinains,  which  are  more 
numerous  in  the  latter.    .    .    These  fos- 

(12t)   G.S.C..   1894,   p.    27  R. 
(12.'5)    Ibid.   1883.    p.  371. 
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■iliftroiM  b«(l«,  like  th<>.«  of  Point 
Oouglu,  probably  ovtrlie  tht  unfoitil- 
iferuuD  strata. 

"Un  th«  MaitUml  Rlvn,  about  (our 
mils*  ill  a  (iir«i't  line  troiii  the  ahorc  ol 
Lalce  Huron,  there  o«cur«  ,»n  the  tint 
lot  of  the  ttrit  ranjte  ol  Uolborne,  anes- 
DOiure  of  yelluivish'drab  llnientone.  .  . 
Bed'-  litiiilar  to  tho«e  leen  on  the  coant 
and  ii.,  river  neur  Port  Albert,  and 
probiibl.v  II  continuation  of  them,  occur 
in  a  cliir  lower  down  on  tl  ■  Muitlund, 
near  Ooderich.  The  followinjj  it  a  do- 
•tending  section  of  them  ; 

"1.  Dark  grey  thin  bc.lded  bituminoui 
limestones,  hclding  orintnic  remaini.  .  . 
24  feet. 

"2.  Measure*  conceiih  1  by  clay  und 
debri*.  la  feet. 

"3.  Pale  grey  or  driib  flnegraineil 
•andstone,  marked  with  ferruginous 
»pot<  and  stripes,  and  mottled  with  blue 
and  yellowish  colors;  no  fossils  appear. 
2  feet.  ^ 

"4.  Brownish  ciilespar,  un  aggregation 
of  irregular  crystal*  arranged  in  a  bed, 
1  inch. 

"5.  Dark  brown,  fine  grained  sandstone, 
striped  with  bituminous  layers;  the  rock 
is  very  soft  and  easily  disintegrated, 
until  after  exposure  to  the  nir,  when  it 
becomes  hard,  2  feet  6  inches.  Total,  40 
feet  7  inches. 

"At  the  bridffc  across  the  Maltland 
River,  about  half  a  mile  from  the  town 
of  (ioderich.  and  at  a  short  i  stance  be- 
low the  place  where  the  above  section 
was  measured,  the  following  unfossilifer- 
ous  beds  are  found  exposed 
in  a  continuation  of  the  sam<- 
cliff.  Four  feet  of  dark  grey 
bituminous  and  silicioiis  limestone,  fol- 
lowed by  two  feet  of  brecci'  1  ben. 
are  seen,  which  probably  con  ^pond  t  > 
a  portion  of  the  measures.  eonccalfd 
above.    To  these  succeed  : 

".1.  ''.lie  yellowish  calcareous  sand- 
stone, with  ferruginous  .stripes  and 
spots,  1  foot  10  inches. 

"4.  Browni.sh  calcspar,  an  aggregatiin 
of  irregular  crystals  arranged  in  u  lie.!. 
ti  inches. 

"5.  Yellowish  sandstone,  with  bitumin- 
ous and  ferruginous  spots.  3  feet. 

"6.  Dark  grey  or  browni.%li  bitumin- 
ous dolomite,  with  siniill  lenticular  crys- 
tals of  calcspar  ;  aoi.ie  beds  contain  a 
large  quantity  of  chert,  and  thin  part- 
ings of  bituminous  shale,  4  feet.  Total, 
9  feet  4  indies. 

"There  is  little  doubt  that  the  fosail- 
ifcrcus  beds  in  all  these  various  ex- 
posures, from  Fort  Douglas,  belong  to 
the    Corniferous  formation;     while    the 


■f 


lower  non  fotsilileroua  ttrata  bmtr  • 
•trong  rtMinblance,  in  their  mineral 
character  and  general  aspect,  to  th« 
Water  lime  ■crie^.  iiieir  arrann- 
ment  show*  that  we  have  here  one  of 
the  minor  undulations,  to  wbicb  al- 
lusion  has   been    made."    (126) 

AoalvMs 

■Limestone.      This  and      the    two    fol- 
low ini;  stones   repi.'.ent  the   material  of 

the  eiL'hth  lot  of  the  first  c'.nce.sion 
of  thi-  township  ol  Colhurnc,  Huron 
county.    ... 

"Stone  from  the  fourth  bed  or  layer, 
occurring  at  the  .;u-.ry  in  (|uestion. 
lliicknci*  of   the   ba        about   U   inches 

--  lllnrc    III'    li.,.. 

"An  ashy-brown,  very  fine-crystalline, 

.iliiM.-i   iiiiii|iact  liiiiestiine. 

"Its  analysis  afforded  Mr.  Walt  tha 
following   results  : 

(All.i    drying    at      ItK)   dig.    C— Hygro- 
scopic water       0.0(1  per  cent.) 

C'arlmiiatc    of    linic     .   .    .    ., p-.jjj 

Carbonate  of   nuifriicsiu ,"      iJJ 

Carbonate    of    iron '  ]       o.3i 

<  iirbiiiiatc   oi    inair.'anese traca 

-Muiniiia OQj 

Silica,   -oiliibl..    "".  o'q^   I 

lii-olulilc  iiiiiicral   matter    .    .    ll'io  ,'  '•"' 
Organic  matter o!a7   ' 

100.27 

"Stone   from      the    thiiteenth    bed    or 

layer  i.i  th..  (jiiariy  fnun  which  the  pre- 

ccdiiij;  specimen  was  taken.  Thickness  of 

the   band,  about  three  inches— more     or 

".V   yellowish-brown,   fine     crystclline, 
dolomitic  limestone.    An  analysis  by  Mr. 
Xait    ^-lowed    it    to    have    the    lollowiuB 
caiposr  im  : 

'.VJlcr  mg  at  1(10  deg.  C— Hygrosco- 

'■  itcF,        0.04  per  cent.) 

^"[  of    ii:    e 81.75 

'ii'i'  of  maiinesia    16.08 

I  .i!l..  of  iron "'       o.72 

C.I  ■<!  manpine-p      .    ..         trace 

;^1""  .0.11 

^''"^^  ■'        •    ■                   .  0.02  )   ,  _ 

'""'  nnitter         2.57  ,  -■'" 

<Jr-'  0.08  ' 


HI; 
Mi 'I 


•StOft 
or   lavei 
two  pn-..-.: 
tllirlxllc   . 
— mure  »- 

"A  iiirh' 

..-rately        r-- 
magnesi^i  ■ 
w.Ts  finiii  I. 
lows  : 


100.31 

ui    tfiff     twenty  fourth    bed 

'hv  cpiarry  from   which   the 

'  "pecinien-i  were  taken.  Th« 

'■'■  hand,  about   si.'*    inches 

*i»h  Lii-own.  fine  to  mod- 

-vstai  '■!■.       somewhat 
'■  '"•       If      '■onipf'-'tion 

',  "^^•itt.  be    ,,      /ol- 
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lAfttr   drying   at  100   d*K.    C— Hygro- 
K-opir  wfttt-r      ().()3  per  cent.)  (137) 

C'trbuDklt  ul  lima 01.40 

C>rliuiiitl*  u(  iimgnetia it:ti 

(.'•rbonat*  ul  irun 0,48 

(.'•rtunttta  ul  .uunganvta tract 

Aliiinina 0.00 

ttllira.  aolublt  O.U-.i  i    _. 

Intutublv    iiiinfral    matttr    ..  1.74  ' 
Urganlc  nmttur     U.iM 

100.03  " 

Kent 

Thr  nurlare  ul  Kpnt  i»  iiiniilar  ti>  tliat 
of  uthtr  cuuntioM  whieli  lie  alonu  tha 
wmlcrn  hall  ol  the  north  >l'<>ri'  of  lake 
Erie,  and  it  rhuracteriznl  by  the  urm- 
enrv  of  u  thirk  ilppo'iit  ol  drilt.  Weill 
have  been  drillfil  at  a  number  of  |ii>int>, 
huwever,  in  aearch  lor  oil  unci  )(ii».which 
have  giytn  ut  a  lairly  areiiriitp  knuwl- 
edge  ol  the  underground  geulofty.  .Shale 
is  uaually  struck  immediately  beneath 
the  boulder  clay.  ThU  i*  cininied  to  be 
in  aoMie  cHiiea  part  of  the  Portaire  for- 
mation; in  others  it  is  aiiid  to  belong 
to  the  Hamilton.  The  follnwintr  is  held 
to  represent  n  typical  section  near  tha 
centre  of  the  township  of  Kalelfrh;   (ViH) 

Fact. 

Uouliler     ciny,       with     ocrnslonal 

layers  of  sand  and  Kraval 184 

Hhale.  to 80B 

Limestone   (argillaceoui)   to 211 

Shnle.  to 1S40 

I.imcMtone,  to   240 

Phiile,   to 247 

I.,init"<tone    (middle     lime,   iliKhtly 

nreillacpous),  to 249 

Shnle.  to   278<,4 

T.iiiiesfone.  very  slijfhtly  argilla- 
ceoin.  beconiinp  almost  pure 
lime   thereafter,  to    511 

"Another  well  wns  drilled,  diirlnir  re- 
cent yenr<.  nlniiit  one  mile  northwest 
of  the  Ptrand  Trunk  Railway  station  at 
Chathnm.  which  rcacheil  n  depth  of  1.000 
feet,    ns    follows  :     (120) 

Keet. 

S'lrflri'    einv  (to 

Shale,  black    [Portage] 119 

Sciaji«tone 200 

Limestone    18 

Sonit«tnne    37 

Limestone ,.  687" 

Lambtoti 

Kxposures  of  limestone  in  the  county 
of  Lamhton  have  been  described  in  Re- 
l^orls  of  the  Geoloeical  Survey  and 
Bureau  of  Mines  in  the  following  terms: 

(12:1  G.S.C.    isao!    pp.    33-Si    R. 
(12S)  "  M      Vol.    xn..    p.    41. 
(129)  G  S.C.    1890-91.    p.  73    Q. 


"On  tha  twenty-third,  twantysiitb 
and  interniediata  lot*  uf  tha 
third  range  of  Hosaniiuat,  eipoa- 
urea  uf  tha  ruck  [of  tha  tUmUton 
forination]  are  met  with,  on  tha  bank« 
of  u  •tnali  tributory  ol  tha  Hivivra  as 
tables  (Miuth).  The  fulluwing  aaction 
in  UM'i'iiding  order  waa  rneusurad  on  tha 
twenty  Ufth  lot  : 

rt.    In. 
Urey  cnlcareuu*  shale,  imperfect- 
ly ••■ell  in  a  alupa  or  talua  on 

tha  stream 2S        0 

Orey  calcareuus  shale,  with.    .    . 

loislls 4        0 

Urey  nolid  limaatona,  composed 
of  broken  ramaina  of  encrin- 

itet it        0 

Orvv  soft  ahale,  thinly  laminat- 
ed next  the  limestone,  «nd  fill- 
ed with  losaila.  .  .  Tha  up- 
per part   has  the  softness  of 

elay «0       0 

Grey    ill  composing    shala,    not 

well  exposed  80        0 

(trey  encrinni     1  .aeatone,  wea- 
thering into  iimall     lenticular 
fragments,     and     holding     hi- 
vulvu  shells,  corals  and  uncrin- 
ites 8        0 

133        0 

"lliis  section  probaby  includes  tha 
strata  of  the  neighboring  exposures.    .    . 

"At  .lonea's  mill,  on  the  third  lot,  upon 
the  south  boundary  of  Itosaiiquet,  on  tha 
bank  of  another  small  tributary  of  th» 
Riviere  uiix  Sables  (south),  the  follow- 
ing ascending  Section  is  exposed: 

Ft.    In. 
Brownish  g";'y  weathering  shales  2.1        «' 

Cirey    encriiiul    limestone £        0 

Urey  dvconipusing  shale 3        0 

30        0 

".  .  .  .  At  Austin's  mill,  'H 
the  fourth  lot  of  the  first  rango 
of  the  same  township,  on  an- 
other small  stream,  tlier  .  i  corre- 
spondinir  section,  where  the  "■  '  encri- 
nni lime<<tone  which  forms  i  i^  upper- 
most layer  of  the  exposed  strata,  is  five 
feet  thick.  Below  this  band,  the  strata 
are  characterized,  as  before,  by  a  great 
abundance  of  Spirifera  mucronata;  and 
in  the  bed  of  the  stream,  at  a  level  prob- 
ably fifty  or  sixty  feet  below  the  en- 
crinal  limestone,  there  is  a  band  of 
solid  arenaceous  limestone,  about  7 
inches  thick."      (130) 

The  othOT  formation,  exposures  of 
which  occur  in  this  county,  is  known  as 
the  Portage-Chemung.  It  is  composed 
essentially  of  shales,  which  are  often 
hiirhly  bitutninoua. 

lyogs  of  the  numerous  wells  which 
have  been  sunk  in  search  of  petroleum 

(ISO)  li  S.C.  IWB.  pp.  3-iJ.-, 
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•buw  Uiii  cimravtvr  nuJ  iirraiiK«iii«nt  ot 
tU*  ittralit  wlih'ii  itiiiUiltv  tuiiuM  |>iii'.- 
ul  til"  vinim). 

•  liie  luuv^  liviMxitu  ol  Urift  viiiitilim 
wr.iwira  (rum  M.  ."'t»r)'i.,  U'liig  tvy.t- 
•cnutl  \>y  rulling  buulilvr  cUy,  iDLor- 
lupu-il    III   |il>cv>   by  (le|>uiiit(   ul  V.I, 

Allt'i'  |i«4xiut(  LiUtaii,  Millie  iiiuijii.  Iilll.i 
are  eucuiinivr«U,  wliicli  liuvtevvr  •imui 
give  pl>c»  tu  ri'iiiarkably  Uvtl  cU>'  luiiU. 
.Vu  rut'k  «x|>o<urvii  itrv  m-vu  uver  tliv  «ii- 
tirii  ri'Kiuii  until  th«  litiuuu*  lluiiiiltun 
uutvrujM  at  llicUlurit  are  reiii'liKU.  ili« 
exctrlk-ut  avriv*  uf  r<K'k*  rvnilvrvJ  »mv^- 
tiblv  Kt  Uiu  (luiiit  liuvc  bvi'umu  uUuic 
in  the  miniili  uf  uvulogy,  aa  tlit-y  form 
an  «kv«»>linglv  ri''>'.  Iiuntinu  Kruiiiitl  (ur 
thv   fuuil*  ifteriatie  ul   the    Hamil- 

ton (uriu*   I  V't  much  haa  bmn  pub- 

llkhcU  ou  '  1.  ina  uf  tlnw  rucka  that 
it   wuutd  ,.>«rHu<iua  (or   the   writer 

to  deal  witu  il;at  aide  u(  thr  matter  hert. 
An  idea  o(  tb«  richneaa  o(  the  remain* 
may  be  gathered  from  the  (act  that,  in 
apite  of  time  apeiil  in  travelling,  he  auc- 
ceedcd  in  three  daya  in  vulleuting  over  a 
thouiwnd  apei'iniena,  repreaenting  110 
•periea.  8om«  attempt  waa  made  by  the 
writer  to  work  out  the  foaail  contents 
ur  at  leaat  to  eatabtiah  thr  characteriatie 
(oaaiU  of  the  varkiiu  layera,'  but  be  is 
glad  to  And  that  thU  hnd  Jx-en  doni>  !>>' 
others  in  greater  detail  than  his  timt 
would  permit.  Professor  A.  A.  WriKlit 
during  the  aummer  of  IDUU  made  a  com- 
plete serie<i  of  measurementa,  and  dur- 
ing the  8(.i4on  of  1001,  I'rufenaurs  Shi- 
mer  and  (irabau  made  exhauative  col- 
leotiona.  The  results  of  their  work  are 
piibliatird  in  a  valuablo  bulletin  of  '.le 
Geological  Society  of  Amfrica. 

"1*  may  be  well  however  to  describe 
briefly  the  plari-s  at  which  expo«iire»  are 
to  lie  seen.  The  first  is  at  Tliedford, 
where  the  Grand  Trunk  railway  cuts 
throoigh  the  series  to  i.  depth  of  forty 
feet.  At  thH  point  Spirifer  pennata 
(Spirifer  miicrnnnta  var.  The<lfor<len<ls 
of  the  above  authors)  i<  very  abundant, 
as  well  an  bryozoa  of  (llfferpnt  genera. 
This  section  i*  also  much  the  b<"<t  for 
the  collection  of  .Xthyris  «pirifcroiiles. 
Goniatites  iinianjiularis  and  ('yrfin.a 
Hamiltonpn-iis.  Shinier  an<l  (irabau 
mention  39  species  from  here,  mostly 
bryozoa  and  brachiopods.  A  second  ex- 
posure is  found  three  quarters  of  a  mile 
north  of  the  railway  cut  in  what  arc 
known  as  Hanniforrf"*  fields.  A  heavy 
limestone  with  crinoid  stems  is  here 
oTcrlaid  by  a  soft  shale  from  which  wea- 
ther out  numerous  specimens  of  corals 
which  may  b*  picke-l  up  in  perfort  ■  -ndi- 
tion  on  the  surface  of  the  ground 

"Be«ides  the  corals  fourteen  or  I'teen 
species  of  brachiopodn  occur. 

"Fraements  of  bryozoa  and  joints  of 
crinoif't  are  also  abundant. 

"The  third  section  is  found  on  a  small 


Btivuni   w«.t  uf  tha  sbuve  and  preacnts 

piuidculiy  the  ■aiiir  aerisa  i>|  rocka, 
iiiiiiiiiig  iioMi'tei'  u  -1  eater  virticai  e»- 
I'lit.  lui-  top  la  deiumpuaeil  n.,,ii  aliate 
underlaid  by  liiiiMtuiie  m  •evirai  ia}ir», 
beMtalli  wiiiih  ia  Ultveu  feet  u(  blus 
ci..,>.  '  hia  materia!,  makea  excellent 
'4111  iipea  and  briuk  o(  a  red  color, 
•'"le  'lie  uvvrlying  buulder  clay  burns 
uiiii'.  llie  blue  llauiiltun  anul*  is 
til'  il  with  nudulfa  ul  a  harder  naturo 
V  liii'h  prove  objectii'liuble  uu  accuunt  of 
tlieir  le^istuncv  to  the  actiun  u(  both 
lire  and  water.  .Vn  analyaia  u(  one  uf 
tlieae  Mudulva  (uUuwsi 

Ptr  MBt. 
Water o  57 

>>,'''•" K.«7 

Alumina 10. M 

>'erric  uxide 4.g5 

C'uU'iuin  uxide 34    '4 

■Mugneaium  oxide tracea 

••'Hie  nodules  would  seem  to  owe  their 
origin  therefore  to  concretions  o(  lime 
which  has  entered  into  che(micai  unioa 
with  the  elements  o(  the  shale.  Tht 
aawmblage  of  fossiU  ia,  as  would  b«  ex- 
pected, about  the  same  aa  in  llannifoid's 
tielda  and  the  railway  cut. 

•I'robably  the  bent  section  of  these 
lluiiiiltun  rucka  is  to  be  seen  in  Rock 
lilen,  where  a  nmull  tributary  of  Aus 
Sables  river  ha»  exposed  "U  feet  of  the 
series.  Another  excellent  section  of  the 
lower  portion  ia  seen  at  Mttraihali'*  Mill* 
on  the  Aiix  Sables,  about  a  mile  above 
the  mouth  of  Kock  Glen,  finally  amall 
exposures  are  met  wi'h  ii,  the  valleys 
of  creeks  cutting  down  to  the  rock  on 
the  road  from  'I'liedford  to  .\rkona.  Par- 
ticularly niuy  be  iiientioncil  a  gi>ud  sec- 
tion at  "No.  4  hill.'  M  Stony  Point, 
lake  Huron,  the  heavy  limestone  ia  ex- 
posed (or  a  short  ili<tance  along  the 
shore.     .     .     . 

••.All  analysis  of  this  limestone  i»  given 
below,  as  well  as  one  of  what  is  proba- 
bly the  same  bed  from  Tliedford: 

Stoney  Pt..  Tlie<lford, 
per  cent.      per  cent. 

Water O.U  

Silica 0.78  IT)  I 

Alumina 0.13  2.19 

Ferric  oxide.  l.,")6  2.19 

Calcium  oxide  ..   51.7-1  51.28 

Mairnesiiiiii  oxide  .    .     0.4f5  traced. 

Sulphur  trioxide    ...     1.27  

('uilionlu     acid     and 

loj-s 43,02  41.10 

'•It  will  be  observed  that  this  stone  is 
practically  free  from  magnesia,  although 
the  sulphur  may  prove  objectionable  for 
.(■rtaln  chemical  purposes. 

"Helow  are  shown  side  by  side  sections 
of  the  Hamilton  formation  at  Thedford 
an  prepared  by  Professor  Wright  and 
by  Professors  Shimer  and  Gnibau.  My 
observations,  made  a  year  later,  can  add 
nothing  to  the  systematic  measurements 
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of  tliese  geologists.  For  detailed  infor- 
mation as  to  the  fossil  content  of  the 
various  l.iyera  the  reader  is  referred  to 
the  publication  already  cited. 

"The  various  shales,  particularly  those 
f -oe  irom  l'o3«ila,  make  excellent  tile  and 
coarse  pottery.  Air.  Jas.  Cornell  has  for 
years  carried  on  this  industry  at  the  ex- 
posure on  the  crfek  north  of  Xhediord. 
Kock  Glen  and  ilarsliall's  Mills  both  fur- 
nish eiiiially  good  sites  for  tliis  purpose. 
Tlie  lliiu  Lones  are  practically  free  from 
magnesia  and  alumina,  making  splendid 
lime  and  the  evenbetldcd  portions  are 
easily  quarried  for  building  stone.  IVo 
miles  north  of  Xhedford  a  gravel  ridgo 
is  crossed,  beyond  which  a  distinct  beaoh 
is  seen  (Algonquin  beach),  representing 
the  shore  line  of  lake  Huron  in  post- 
glacial times."  (131) 


Lanark 


Crystalline  limestone  suitable  for  sev- 
eral purposes  is  found  at  many  points  in 
this  ooimty.  At  Ciuli'ton  Plarc  one  of 
the  chief  lime  producers  in  the  castci  i 
part  of  tlic  Province  use»  this  rock,  in 
other  localities  tlie  «tone  is  .iiiarried  for 
use  as  ..  huildinff  iiiatcrliil,  some  of  it 
being  adapted  to  decorative  purposes. 

Cambrian  and  Silurian  limestonea— 
Calciforous,  Cliazy  and  the  Trenton 
pro\i[i  ar(^  also  found,  e.^pecially  in  the 
more  northeastern  and  southeastern 
parts  of  tlie  county,  where  tlioy  form 
somewhat  irreirnlarty-sliaped  area's  over- 
lying the  crystjilline  series  of  the  Laur- 
entian.  Thn  sfrn-fri  of  tbp^f^  f'-irmn^^i'^ris 
here  are  similar  in  cliomioal  composition 
and  other  characteristics  to  the  corre- 
spondimr  ones  in  the  a<ljoining  counties, 
Carletun  and  Grenville. 

(i.tn  n.M.,  Vol.  xn    pp.  ins-infl. 


Exposures  of  the  Calciferous  forma- 
tion are  found  in  the  tosvnshipg  of  Pak- 
enham,  Ramsay  and  Beckwith. 

Limestones  of  the  Chazy  formation  are 
exposed  in  Karasay  and  adjoining  town- 
ships; those  of  the  Trenton  group  out- 
crop in  I'akenham  and  Kamsay. 

"On  the  Rideau  canal  it  [the  Calci- 
ferous formation]  ig  seen  at  Smith's 
Kails,  in  a  cliff  of  thirty  feet."  (132) 

Following  are  analyses  of  certain 
crystalline  limestones  found  in  this 
county  : 
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1,  Stone  u.-ied  at  Caimron's  lime  kiln, 
Caili'toii  Place;  :i.  dark  crystalline  linie- 
stoiic.  Lanark  village;  3.  lighter  col- 
ored stone  at  the  same  place  ;  ■),  lot  2 
in  the  fourth  contesnioii  of  North  Bur- 
gess. 

".Mr.  lliilfnian  has  examined  tjoth  the 
bluish-aiey  and  white  layers  of  a  speci- 
men of  this  limestone,  from  the  twenty- 
fhrt  !'f(  of  I  lie  lci:ih  ran::c  of  Lanark. 
The  former  contained  finely  disseminated 
graphite  (the  cause  of  their  color),  and 
likewise  a   considerable  quantity  of   tre- 

iilite  In   crystals,  some  of  which  were 


flTO)  O.S C.  1863.  p.  118. 
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more  than  half  an  inch  in  length.  The 
white  layers,  however,  were  free  from 
priiphite,  but  contained  a  little  treoio- 
lite  in  microscopic  crystals.  Minute 
grains  of  glassy  quartz  were  also  found 
in  both  the  grey  and  white  layers.  The 
material  for  the  following  analyses  was 
freed  as  carefully  as  possible  from  im- 
purities, and  dried  at  100  degrees  C: 
Grey  White 
layer,  layer. 

Carbonate  of  lime 77.39    90.38 

Carbonate   of  magnesia    . .     20.57       8.32 

Carbonate  of  iron 78        .51 

Graphite 16     

Insoluble    1.28        .90 

100.10  100.11 

"A  specimen  of  this  dolomite  [brown- 
wpathprinp,  crystalline,  magnesian  lime 
stone,  abounding  in  tremolite].  from  the 
twenty-second  lot  of  the  eighth  range 
of  Lanark,  has  been  analysed  by  Air. 
Hoffman.  It  was  separated  as  "far  as 
possible  from  tremolite,  and  after  dry- 
ing at  100  degrees  C.  gave  :  (133) 

Per    cent. 

Carbonate  of  lime ,'52.12 

Carbonate   of   niasrnesia 42.10 

Carbonate  of  iron 80 

Insoluble 5.78 

100.90  " 

Quarries 

"  Limestone. — From  lot  twenty-four, 
range  nine,  of  the  township  of  Kamsay. 
.  .  .  The  quarry  from  which  this 
etone  was  taken  is  situated  close 
to  the  Indian  Kiver,  where  a 
groat  thickness  of  tliis  limestone  oc- 
curs.    Geological     ]i<isition — L;uirpntian. 

"Structure,  somewhat  coarsely  crystal- 
line ;  color,  faintly  bluish-gre/ish-wliite. 
It  contains,  here  and  there,  a  n'iinue 
grain  of  pale  yellow  chondrmlite,  and 
nunicrcius  small   scales  of  graphite. 

"It  was  found — by  Mr.  R.  A.  A.  ,Iohn- 
eton — to  have  the  f*iI!o\ving  composi- 
tion : 

(After  drying  at  100  degrees  C. — Ilygro- 
.wopii-   uaici-        n.o;   per  cent.) 

(  ailMitiatc    of    lime    !)1.63 

Carbonate   of   magnesia    .  .    .  .       O.fll 

Carbonate   of   iron 0.41 

Alumina 0.14 

Silica,  sohihlc 0.05 

Tiisolublc   matter 1.13 

1.32 


00.97 
"This  stone  hns  been  extensively  quar- 
ried   for   tlie    inamifaefure   of   lime,  and 

(IM)  n.  S.C..  1874-75.  p.  141. 


small  quantities  have  been  employed  In 
Pakcnham  and  Almonte  for  foundationi 
and  facings  of  building*. 

"  Limestone.— Occurs  on  lota  nine  and 
ten  of  the  sixth  range  of  the  township 
of  Ramsay.  .  .  .  The  same  stone 
also  occurs  on  lots  nine  and  ten 
of  the  fourth  and  fifth  ranges, 
and  on  lot  sixteen  of  the 
second  range,  and  many  other  places  in 
this  township.  Geological  position — ^Lau- 
rentian. 

"Structure,  coarsely  crystalline;  color, 
white,  but  not  pure  white.  It  contains 
an  occasional  grain  of  pale  yellow  ohon- 
drodite,  and  here  and  there  a  scale  of 
graphite. 

"Agreeably  with  the  results  of  an*  an- 
alysis— conducted  by  Air.  K.  A.  A.  John- 
ston— it  contained  : 

(After  drying  at  100  degrees  C. — Hygro- 
scopic water        0.09  per  cent.) 

Carbonate  of   lime 90.05 

Carbonate  of  magnesia 6.51 

Carbonate   of   iron 0,42 

Alumina   

Silica,   soluble OOfi 

Insoluble   matter    3.20 

3.32 


100.30 


"This  stone  has  been  extensively  used 
for  the  nmnufacture  of  lime."  (134) 

Marl 

"  From  a  '"posit  on  the  thirteenth 
lot,  of  the  fourth  concession  of  the  town- 
ship of  I.<ivant.  .  .  .  The  deposit 
covers  an  area  of  rather  more  than  six 
acres,  and  is  over  seven   feet  deep. 

"The  air-dried  material  is  earthy, 
s!i:;lilly  culieroiit;  color,  yellowish-white. 
It  eoniaiiis  but  few  shells  or  root-tibres. 

"Its  composition  was  found,  Ijy  Mr.  F. 
G.  Wait,  to   be  as  follows  : 


Lime    

Majjfiiesi.a    

.Miiiiiiiia 

Ferric    ttxide . 

AlariLranoiis    oxide    .  .    ■. 

Soda    

Caibntiii!  acid    .      . 

Sillpliiirie  aeiil    .   .  . 

1'hn.ijiliorie    aeiil 

Silica,    soluble 

Insoluble    mineral    mallei     

Or-aiiie  tnat-ter  vi/...  vegetable 
libro  in  a  state  of  decay,  and 
products  of  its  decay,  such  as 
humus,  himiic  acid.  etc..  and 
possibly  a  little  combined  water 


53.17 
0.08 
0.10 
0.08 
0.U2 
0.10 

42.02 

1  races 

001 

0.02 
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99.48 


(131)   a. SO.,   1888-80,   p[).  24  2.'i  K. 
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"A88uniing  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
triflmg  quantities  of  which  are,  however, 
present  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
94.95  per   cent,   carbonate  of  lime. 

"  The  insoluble  mineral  matter  was 
found  to  consist  of  :   (135) 

Silica 0.15 

Alumina  and   ferric   oxide    . .       0.07 

Lime o.Ol 

Ma),'ne9ia traces 

Alkalies    (?)    0.01 

0.24  " 
Lim«  Kilns 

Mr.  W.  AI.  Cameron  operates  lime 
kilns  in  the  town  of  Carleton  Place.  The 
rock  burned,  which  is  crystalline  lime- 
stone, is  quarried  in  the  tifth  conces- 
sion of  the  township  of  Kamsay,  and 
teamed  to  the  kilns  in  winter.  An  an- 
alysis of  a  sample  of  this  rock  is  giv- 
en in  the  preceding  table.  The  kilns  are 
of  the  continuous  draw-kiln  type,  and 
have  a  capacity  of  150  bushels  in  24 
hours.  The  fuel  used  is  wood.  The 
lime  is  white  and  slakes  readily.  There 
is  no  "combine"  among  lime  manufac- 
turers in  eastern  Ontario.  Lime  sells 
for  20  cents  a  bushel  f.o.b.  Carleton 
Place.  Competition  was  met  in  former 
years  at  Brockville  with  lime  from  as 
far  west  as  Beachville.  Carleton  Place 
lime  is  shipped  as  far  east  as  Cornwall. 
It  meets  with  competition  from  Renfrew 
lime  at  Ottawa  and  Arnprinr.  Mr.  Cam- 
eron has  furnished  the  paper,  mill  at 
Cornwall  with  limo.  which  is  said  to 
give  excellent  satisfaction.  A  sample 
barrel  has  been  sent  to  the  Eddy  mills 
at  Hull,  the  I'-ne  for  which  has  been 
heretofore  import<>d  from  .<^wnnton.  Ver- 
niont  state.  Mr.  Cameron  is  a  member 
of  the  firm  of  Cameron  Bros.,  who  man- 
ufacture lime  from  crj'stalline  limestone 
in  the  village  of  Delta,  in  the  county  of 
I.ieeds.  The  plant  at  this  place  is  simi- 
lar to  that  at  Carleton. 

A  mason  told  the  writer  that  "the 
white  crystalline  limestone  near  Lanark 
village  and  through  the  township  of 
Ramsay,  makes  good  lime.  It  is  'cooler' 
than  that  of  Renfrew.  The  lime  from 
the  vicinity  of  Ottawa  city  is  quick 
Betting.  By  using  it  one  can  'spread' 
4  or  5  bricks,  while  with  Renfrew  lime 
the  number  is  10  or  12." 


Leedi 

Outcrops  of  crystalline  limestones  are 
found  at  numerous  places  in  this  county. 


These  rocks  ".  .  .  are  extensively  ex- 
posed in  Bastard  and  South  Crosby; 
their  color  is  usually  white, 
but  sometimes  greenish-white,  or  white 
with  grey  burs  or  stripes, 
.Small  scale-s  of  grapiliite  ue  invariably 
disHi-minated  through  the  ro»;k,  with  ser- 
pentine, mi'-a,  and  iron  pyr»tej*,  and  in 
the  twenty  seventh  lot  of  the  third 
range  of  South  Crosby  chondrodite  is  of 
frequent  occurrence,  the  disseminated 
mineral  alternating  with  bands  contain- 
ing mica.  On  the  twenty-fourth  lot  of  the 
tenth  range  of  Bastard  a  bed  of  con- 
glomerate is  ittterstratitied  between  two 
of  the  beds  of  limestone."   (130) 

The  use  of  crystalline  limestone  at 
Delta  in  the  production  of  lime  is  men- 
tioned under  Lanark  county. 

The  Calciferous  formation  is  seen  at 
many  points.  "In  Voung  [YongeJ  it  is 
exposed  on  the  eleventh  lot  of  the 
eighth  and  ninth  ranges,  at  Loyada 
Lake,  in  the  rear  of  the  township,  and 
also  in  Kitley,  near  the  village  of  Kitley 
Corner.  .  .  The  stone  has  been  used 
for  building  purposes  at  Brockville  and 
Prescott,  and  in  the  neighborhood  of 
Brockville  and  Mirickville  ;  some  of 
which  yields  good  lime  of  a  dark  color, 
producing  a  mortar  of  considerable 
strength."  (137) 

Quarrict 

The  writer  visited  a  number  of  lime- 
stone quarries  in  the  vicinity  of  Brock- 
ville. .><herwood's  qua  ry  is  situated  a 
short  distance  nortlies  st  of  the  Insane 
Asylum.  It  has  a  face  six  feet  in  height, 
with  thin  covering  of  soil.  The  beds 
average  abo\it  six  inehei  in  thickness. 
The  color  of  the  rock  is  dark  grey  or 
brownish.  Dyer's  quarry  adjoins  that 
just  mentioned.  It  contains  one  bed  14 
inches  in  thickness.  Some  of  the  stone  is 
used  in  the  manufacture  of  window  sills, 
five  or  six  inches  in  thickness.  There  is 
a  quarry  on  the  A.sylum  property,  on 
lower  ground  than  Sherwood'.s  or  Dyer's, 
but  similar  in  character.  This  quarry 
lies  not  far  from  the  roadside,  between 
the  A-sylum  buildings  and  the  «rand 
Trunk  railway.  Rock  outcrops  at  Mur- 
phy's Corners,  where  there  is  a  good  site 
for  a  quarry.  Easton's  quarry  is  about 
two  milt  s  northwest  of  Brockville  on  the 
Perth  road.  It  contains  thick-bedded, 
dark  grey  limestone.  One  bed  has  a 
thickness  of  eighteen  inches.  The  roek 
contains  geodes  of  calcite. 

Following  are  the  results  of  an- 
alyses of  samples  of  the  rock  taken  by 
the  writer  from  the  Brockville  quarries  : 


(135)  Q.S.C,    1804,   pp.   24-23  R. 


(l.TO)  Q.S.C.,  ISOT.  p.  31. 
037)  Ibid,    ?.    118, 


1903 


Liffiotona  of  Onturio 


73 


#j3  m  . 


lnM>hibk'  rcj'iilue 

».7(i 

.»» 

3.W 
■».il 
1.">.S'J 
3U.IIU 

""Y.ilit" 

.•*»7 

.79 
29.20     , 
17. »B 
43.7^) 

3.l« 

."U 
3U.94 
17. 4B 

43.a« 

19M 

«ilii-« 

.81 

1.06 

3S.W) 

12. 2« 

40. *3 

Kerrlf  oxide 

Aluuiiiia 

I.OU 

3  3^Z 

1.01 

.« 

2.1. 1»J 

is.aii 

37.20 

Lime 

3U  19 

MHgnesia 

Oitroon  fliuxUU' 

WKttT 

15.49 

4U.(i3 

UwH  on  ignition . .  : 

!        a. 97 

.47 
.90 

.22 

sulphur  irloxiile 

Alkalies 

1           ■'•'' 

.41 

.4<i 

.62 

KW.91 

W.Ol 

lUO..*     ' 

i 

97.hB 

I0U.9U 

»6.»& 

1.  Dyer's  back  (luarry;  2.  Asylum 
quarry;  3.  Uyi-r  and  Sherwood's  quarry; 
4.  A  more  carefully  selectwl  sample  tliun 
3,  from  the  same  quarry;  5.  Murpliy's 
quarry  ;  6.  Easton's  quarry. 

Marl 

"In  the  township  of  Yonjje,  on 
the  thirteenth  lot  of  the  eighteenth 
range  a  bed  of  marl  oc- 
cuis  beneath  a  marsh,  and  is  said  ,to 
e.\teiid  over  twenty  or  twenty-five  acres. 
Its  thickness  was  lound  to  be  s»ven  feet, 
but  it  is  reported  to  be  fifteen  feet  in 
some  parts  of  the  deposit.  Marl  has 
also  been  found  in  the  bays  on  the  south 
shore  of  a  lake  in  Elmsley,  where  it 
has  a  thickness  of  three  or  four  feet,  and 
extends  beneath  the  water  of  the  lake." 
(138) 

Lennox  and  Aldington 

(See  under  Addington). 

Lincoln 

The  escarpment  of  the  Niagara  for- 
mation crosses  the  river  from  New  York 
State,  and  enters  the  Province  in  the 
township  of  Niajrara.  The  'heiffhts'  in 
this  township  are  well  known  from  their 
historical  connections. 

The  sandstones,  Potsdam,  which  under- 
lie the  Clinton  formation  are  exposed  at 
the  mouth  of  the  Niii;;ara  river,  and  in 
many  other  places  in  the  county. 

"In  Canada,  for  reasons  which  will  be 
«tated  in  describiiij;  the  Niajrara  forma- 
tion, it  is  found  convenient  to  limit  the 
Clinton  to  the  strata  benciith  the  Pen- 
tamerus  band,  and  to  include  this  band 
in  the  Niajrara  formation.  On  the  Nia- 
gara Rivor  the  Clinton  is  thus  limited 
to  a  few  feet,  but  it  gradually  augments 
in  thicknes.s  to  the  northward."  (13!t) 

'•Crystals  of  the  latter  mineral  [ga- 
lena]  exist  in  greater    or  less  quantity 


(138)  O.S.C.  1863.  p. 
(i:«l)  Ibid.  p.  312. 
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in  nearly  all  the  linu'stones  from  the 
Pi'iitaiiicrus  band  to  the  summit  of  the 
upper  beds  [of  the  Niagara  formation]; 
but  tlicy  ari'  in  the  greatest  abundance 
in  the  latter,  especially  in  the  township 
of  Clinton,  near  the  village  of  Beamt- 
ville,  where  an  unsuccessful  attempt  WH 
made  by  Mr.  I.ee  to  establish  a  lead  mine 
upon  what  was  supposed  to  be  a  lode, 
on  a  lot  of  the  eighth  range 
of  the  township The  sup- 
posed lode,  however,  appears  to 
be  rather  one  of  the  open  joints 
or  fia*ures.  running  east  and  west,  by 
which  these  rocks  are  intersected  in 
many  places.  In  the  locality  in  ques- 
tion, the  fis,surc,  which  is  filled  up  with 
drift,  is  crossed  by  small  cracks,  the 
walls  of  which  are  invested  with  crystals 
of  pearl-spar  and  gnlena.  Tlie  ore  is  also 
seen  on  each  side  of  the  main  fissure,  and 
is  moreover  disseminated  throughoat 
the  limestone,  near  the  fissure."  (140) 

Queenston  Quarries 

"Tlie  Queenston  quarries  are  located 
on  lot  48  on  the  Queen«ton  and  Orimsby 
stone  road,  in  the  township  of  Niagara, 
two  miles  west  of  the  village  of  Queens- 
ton.  The  lot  is  the  property  of  William 
.M.  Hendersliot.  of  Thorold,  and  tha 
quarries  are  workcl  by  P.  A.  .Johnston 
&  Co..  who  have  held  them  under  leasfl 
since  18H1.  Previous  to  tl'.at  time  they 
hail  been  worked  for  three  years  by 
Hunter.  .Miirray  &  Cleveland,  who  had 
the  coiit'.ul  for  building  the  Welland 
canal  aipie,  ,iot  at  the  town  of  Welland; 
while  for  the  preceding  four  years,  be- 
ginning with  the  spring  of  1S74.  they 
had  been  worked  by  Helden,  Denison  & 
Co.,  who  had  contracts  for  the  construc- 
tion of  locks  on  the  new  canal.  It  is 
said  that  the  qiisiriics  were  first  open- 
ed during  the  construction  of  the  (Jrand 
Trunk  railway. 

Seven  ((uarries  have  been  opened  on 
the  property,  all  of  which  are  in  the 
limestone  be..s  of  the  Niagara  formation. 

lUO)  i:.s.c..  1«1S.  pp.  324-S. 
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"The  lereral  beds  differ  essentially  in 
color  and  texture — from  light  grey  to 
blue,  and  from  soft  and  porous  to  dense 
and  crystalline. 

"After  stripping  from  two  to  ten  feet 
of  clay  a  grey  limestone  bed  is  readied, 
whose  surface  has  been  deeply  grooved 
by  glacial  action.  It  is  a  fossiliferous 
rock,  consisting  of  lime  and  sand,  and 
is  usri  in  the  production  of  lime,  and 
for  culvert  and  bridge  works  on  rail- 
Wttys. 

"Below  the  gray  is  a  bed  of  bliia 
limestone  of  ten  to  twelve  feet  in  thick-^ 
ness,  composed  in  some  of  the  quarries 
of  two  bands,  the  upper  of  which  is  a 
light  and  the  lower  a  dark  grayish  blue; 
in  others  it  is  composed  of  the  dark  o.ue 
only.  Both  are  crystalline,  but  whiii, 
the  upper  is  coarse  grained  thf*  lower  in 
fine-grained,  approadiing  marble,  and  is 
much  superior  in  quality  to  the  other. 
This  bed  contains  a  large  variety  of  fos- 
sil shells,  is  hard  and  durable,  tools  well, 
and  takes  a  fair  polish.  The  stone  taken 
from  it  is  used  almost  wholly  for  the 
bases  and  shafts  of  monuments,  for 
which  a  large  business  has  been  built 
up.  But  it  is  used  also  for  building  pur- 
poses, the  post  ofRces  at  Cornwall,  Nia- 
gara Falls  and  St.  Catharines  havinfr 
been  constructed  with  it  besides  many 
private  dwellings  and  business  houses. 

"Below  t'.ie  blue  limestone  is  a  bed  of 
dark  limestone,  which  has  a  proportion 
of  cla;  in  its  composition,  is  from  four 
to  six  feet  in  thickness,  and  suitable  for 
the  manufacture  of  cement. 

"Johnston  &  Co.  employ  an  average  of 
75  men  at  their  quarries."     (141) 

Gibson's  Quarries 

"Tlieae  are  the  property  of  Mr.  Wil- 
liam Gibson.  M.P..  and  are  situated  on 
the  top  of  the  mountain  a  mile  and  a 
half  south  of  the  villajre  of  Bpamsville, 
in  thp  township  of  Clinton,  and  two  .Tnd 
a  half  mile  from  Bcamsville  station  on 
tlie  Grand  Trunk  railway.  Tlie  proporty 
enibrac?s  an  area  of  45  acres,  and  thp 
limcstoiip  ropk  wiipip  not  exposed  is 
covpred  witli  only  ,a  few  inches  of  soil. 

'Tlip  quarries  wore  opened  by  Mr. 
Gibson  in  May,  1884,  and  have"  been 
worked  continuously  since  with  a  larjre 
force  of  lab'rers.  qnarrymen  and  stone- 
cutters. Tlie  amount  paid  for  wa^ea 
in  18!)0  was  $87,440.  liut  last  year  the 
staff  of  workn.en  was  increased,  and  in 
the  month  of  .lime  IBO  were  einjilnycil; 
the  wa^s  paid  to  quarrymen  alone  iii 
that,  month  bcinfr  $",.")00.  " 

"There  are  two  workable  beds  of  jrray 
limestone,  the  upper  being  seven  and 
the  lower  eiffht  feet  in  thickness.     The 

(Nil  P.Xf.  Vol.  I,  pp.  95-96. 


upper  is  usually  the  beiit  quality,  being 
firm,  hard  and  crystalline;  but  both  con- 
tain many  fossils,  and  have  openings  or 
vughs  which  are  lined  with  crystals  of 
iron  pyrites.  In  some  parts  of  tha 
quarries  the  beds  are  three  in  number, 
but  the  lowest  is  not  more  than  two  or 
three  feet  in  thickness.  Below  thes4 
workable  beds  is  a  bed  of  porous  gray 
limestone,  but  it  is  rarely  of  a  quality 
fit  for  use. 

"Three  large  derricks  axe  worked  by 
as  many  engines,  one  of  which  is  24  and 
the  other  two  of  18  h.p.  each,  the  mora 
powerful  one  driving  a  steam  drill  in 
addition.  Three  other  derricks  arq 
driven  by  horse-power.  A  fourth  boiler 
of  35  h.p.  drives  three  steam  drills. 
Three  small  drills  are  used  for  plug  and 
feather  work. 

"The  stone  is  all  cut  by  hand,  and  is 
used  largely  for  the  construction  of 
bridges,  culverts,  t  innels  and  buildings 
on  the  lines  of  the  Grand  Trunk  rail- 
way.  The  tunnel  under  the  St.  Clair 
river  was  built  by  Mr.  Gibson  with  ston^ 
taken  from  these  quarries. 

"The  quarries  are  about  200  feet  abova 
the  level  of  thp  station,  down  to  which' 
the  stone  is  carried  in  cars  over  a  tram 
road  built  nlong  the  side  of  the  public 
highway.  !♦  could  be  conveyed  the  wholei 
distance  by  gravitation,  but  to  prevent 
accidcrts  the  cars  are  stopped  before 
they  reach  the  main  street  of  the  vil- 
lage. From  that  point  they  are  taken  by 
horses  to  the  station  and  empty  ones 
are  drawn  back  to  the  quarries.  * 

Grimsby  Quarries 

"The  Grimsby  quarries  are  in  th« 
gorire  of  Forty-Mile  crook,  above  the  vil- 
lage of  Grimsby,  wliiih  cut  through  the 
lirnistone  into  the  Medina  sandstone  and 
extends  back  through  the  mountain  t« 
the  fa'ls  on  the  creek,  a  tlistauoe  of  half 
a  mi!o.  The  quarries  are  the  oroiierty 
of  tlie  Grimsby  Quarry  Co..  of  which 
iiteplien  Webster,  ot  Toronto,  is  presi- 
•Jent  and  Frank  Wiibster  manager.  The 
location  is  about  lialf  a  mile  in  length, 
extending  from  the  edge  of  the  escarp- 
ment on  eit'iier  side  of  the  gorge  to  near 
the  Falls,  and  occupj-ing  an  area  of  18 
acres. 

"The  bottom  and  bides  of  the  gorge 
are  covered  with  a  talus  of  limestcna 
and  sandstone,  and  these  stones  are 
being  leiiiovej  (iie|iaralury  to  c|,eiung 
the  ..^a mist  one  in  place.  A  tram-road 
has  been  built  to  the  docks  at  the  laka 
shore,  a  distance  of  one  mile  and  a- 
half,  down  which  the  cars  are  run  by 
gravitation,  and  up  which  they  are 
drawn  empty  by  horses,  as  at  the  GlbsoH 
quarries  at  Bcamsville. 
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"The  mountain  here  is  about  3S0  feet 
abore  the  lake,  and  about  lUO  feet  of 
the  top  consists  of  limestone  and  shale. 
Underneath  the  shale  are  bands  of 
gray,  brown  and  mottled  sandstone,  al- 
ternated with  bands  of  shale.  At  one 
place,  where  it  is  well  exposed  the  brown 
band,  slightly  mottled,  is  about  13  foet 
in  thickness,  of  good  texture,  solid  and 
capable  of  being  cut  into  any  suitable 
i.ize  for  building  purposes. 

"The  com-any  was  organized  in  1890 
with  a  capital  of  $20,000,  75  per  cent. 
of  which  was  paid  up.  but  although  work 
wa»  commenced  in  November  of  that 
year,  no  stone  was  taken  out  until  tha 
spring  of   1801. 

"Stone  is  being  supplied  for  the  crib- 
work  at  the  eastern  and  western  gaps 
of  Toronto  harbor,  but  no  dimension 
stone  has  yet  been  taken  out.  The  com- 
pany employs  from  thirty  to  forty 
•nit»n."  (142) 

"Grimsby,  Ontario — In  the  Niagara 
formation  at  Grimsby  there  are  beds 
of  dolomite,  one  to  three  feet  thick,  from 
which  stone  has  been  obtained  for  build- 
ing purposes.  The  rock  is  crystalline, 
brownish-gray  In  color,  and  holds  a  few 
fossils.  Some  of  it  when  dressed  with 
a  plain  surface  has  a  pitted  appe.irance. 
Analysis  of  a  specimen  gave  :    (143) 

Carbonate  of  lime   68.92 

Carbonate  of  mngne:iia    20.48 

Corbonate  of  iron    1.10 

Insoluble  matter    0.50 

100.(10  " 
Manitoulin  Island 

The  Manitc-'lin,  or  as  It  is  sometimes 
called  the  (Jrand  Mauitoulin.  island  and 
a  number  of  the  islands  to  the  north 
and  west  of  it  i  Georgian  bay  are  un- 
derlaid by  unaltered  rock-^  of  the  Siiu- 
rian  (Cambro-Sllurian  and  Upper  .'Silu- 
rian) system.  These  rfvcks  outcrop  as 
bands,  running  across  the  r.rand  Mani- 
toulin. from  cist  to  west,  in  the  direc- 
tion   of    its    greatest      diameter.     These 


formations  range  in  age  from  t'  •  Chazy, 
which  has  not  been  proved  to  bo  present 
with  certainty,  or  Black  River,  to  the  top 
of  the  Niagara.  It  is  considered  doubt- 
ful whether  --jrtain  beds  on  the 
south  sbo'tli  bi  classed  as  Guelph  or 
•houlu  be  grouped  with  the  Niagara. 
From  *he  lower  part  of  the  Treuton 
group  to  the  upper  part  of  the  Niagara 
all  the  formations  recognized  in  the 
more  soutl.vin  part  of  the  Province  are 
present  with  the  exception  of  the  Me- 
dina,  and  they  possess  the  characteristics 
of  the  outcrops  to  the  north  of  lake  On- 
tario and  to  the  westward.  The  Nia- 
gara, e.g.,  here  forms  an  escarpment 
similar  to  that  occupied  by  this  for- 
mation from  the  Niagara  river  to  the 
Georgian  bay. 

These  formations  on  the  island — Tren- 
ton, Utii'a,  Hudson  Kiver,  Clinton,  Nia- 
gara and  Guelph  (?) — present  a  section 
from  north  to  south  across  the  island 
which  is  unsurpassed  anywhere  for  the 
purpose  of  study  and  comparison.  Rocks 
of  all  these  formations  can  be  visited 
in  a  few  hours.  At  Little  Current,  for 
cxaini)l<".  at  the  water's  edge  and  for 
some  feet  above,  we  have  expoauree  of 
the  Trenton  limestone.  This  is  capped 
at  the  top  oC  the  hill  a  short  distance 
from  the  shore  by  Utioa  shales.  The 
higher  hills  to  the  so\ithward.  whif-h  can 
be  .seen  from  the  village,  are  unuerlaid 
by  till-  Ihi.lson  Hivor  fi>rniation.  Far- 
ther south  again  we  meet  with  the  (Lin- 
ton and  Ni.ijrara  limestones. 

Tlie  late  Alex.  Murray,  Dr.  Robert  Bell 
and  otiier  oilicprs  of  the  Geoloaical  Kur- 
Vfv  have  described  the  geology  of  the 
(Jrand  Manitoulin  and  adjacent  islands. 
The  reader  is  referred  to  the  reports  by 
these  jentlenion  for  details  concerning 
the  distriUiition  of  the  different  lime- 
sto?i(.  !i,;iiin,i.'  formations.    (144) 

Tlie  foHowinL'  tatile  drives  the  results 
of  analyses  niade  liy  .Mr.  .\.  O.  Hurrows 
of  samples  of  lime-tone  collected  on 
Manitoulin  inland  by  the  writer  last 
summer: 
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Following  are  the  localities  from 
which  the  laniples  rcpreKented  by  the 
above  analyses  were  taken:  1  and  3, 
Kyan  ft  Uaney'it  quarry,  a  few  mile* 
from  Meldrum  Bay  P.  U.;  2.  Top  of  hill 
at  Meldrum  Bay  village;  4,  Uore  Bay, 
■ample  of  12  feet  of  the  uppermuvt  part 
of  the  face  of  the  cliff,  northwest  of  the 
Fair  -ounds  ;  5.  Top  of  the  cliff  across 
the  buy,  east  of  the  village  of  Ciore  Bay; 
6,  tiure  Bay,  one-quarter  mile  west  uf 
the  northwest  corner  of  the  Fair 
grounds,  cliff  6  feet;  7.  Porter's  quarry, 
just  east  uf  the  Fair  grounds,  Uure  Bay; 
0.  Talus  along  face  uf  cliff  un  the  east 
side  of  Uore  bay;  9.  Kagawong,  upper- 
most three  feet  near  top  of  cliff,  along 
road;  10.  Liti  Current,  four  feet  top 
of  cliff,  west  of  the  village;  11.  Landing 
at  lake  Manitou;  12.  Upper  four  feet  of 
cliff  at  Manitowaning;  13.  Fossil  hill, 
near  Manitowaning,  sample  from  layer 
under  fossiliferous  zone. 

Concerning  the  thickness  of  the  sev- 
eral formations,  which  are  quite  undis- 
turbed and  dip  (lightly  to  the  south- 
ward, the  rate  being  estimated  at  about 
40  feet  to  the  mile,  Dr.  Robert  Bell  says: 

"A  vertical  section  from  the  mainland 
along  the  western  border  of  the 
■beet,  somewhat  produced  to  the 
south,  would  show  the  following 
thickness  for  each  of  the  successive  for- 
mations from  the  base  upward  :     (145) 

Feet. 
Chocolate    marls     and   fine     sand- 
atones    (Chazy?)    100 

Trenton  group  [Black  River,  etc.].  320 

Utiea   formation 60 

Hudson   Kiver   furmntion. 250 

Clinton  formation 177 

Niagara  formation 405 

Guelph  formation   (!) 100 

Total  thickness 1,412." 

These  limestones  of  the  Trenton  proup 
and  the  Clinton  and  Niagara  formations 
in  many  localities  when  hurneu  produce 
lime  of  good  quality.  The  strata  in 
many  places  are  aho  auitiiblp  for  tho 
production  of  stone  for  building  and 
other  structural  purposes.  The  Clinton 
and  Niagara,  which  afford  the  layers  of 
the  most  uniform  composition  and  the) 
most  easily  worked,  are.  like  those  of 
the  same  formation  in  the  more  south- 
ern part  of  the  Province,  magnesian, 
and  thus  are  not  suitable  for  use  in 
chpmir-a!  and  mptallitrsjipal  industries  re- 
quiring a  lime  comparatively  free  from 
magnesia.  Rock  high  in  magnesia  is  re- 
quired in  some  industries,  e.g..  in  tha 
inanufacture  of  sulphite  pulp,  and  rock 
from  a  quarry  on  Cockburn  island  has 

(!45)  G.S.C..  1806.  p.  23  I. 


been  used  for  this  purpose  in  the  mills 
at  Sault  Ste.  Marie.  Limestone  carry- 
ing  magnesia,  if  the  percentage  of  this 
material  is  nut  too  high,  can  ibe  uned  as 
flux  in  blast  furnaces  and  in  other  indus- 
tries. 

"The  Silurian  rocks  of  Manitoulin  and 
Fitzwilliam  islands  afford  a  variety  of 
good  stones  for  ordinary  buil  ;,ii^'  pur- 
poses, and  some  kinds  suitable  for  heavy 
structures.  The  latter  may  be  looked 
for  among  the  thickly-bedded  buff-color- 
ed dolomites  of  the  Clinton  formation 
and  the  gray  dolomites  of  the  upper  part 
of  the  Niagara.  The  Uuelph  formation, 
which  appears  to  be  represented  by  tha 
highest  rocks  in  the  southern  parts  of 
these  islands,  is  heavy-bedded  and  would 
yield  stone  jf  large  dimensions,  but  of 
a  porous  character.     .     .    . 

"Shell  Marl.— This  substance  is  found 
under  a  few  of  the  limited  peaty 
swamps  and  marshes,  and  also  under 
some  of  the  smaller  lakes  or  their  dried- 
up  sites  on  Manitoulin  island.  VVhera 
the  soil  already  contains  so  much  car- 
bonate of  lime  as  does  that  on  tU« 
island,  these  marls  will  not  be  required 
ah  fertilizers,  but  they  may  prove  use- 
ful in  the  manufacture  of  hydraulic 
cement 

"UiiM-. — The  limestones  of  Manitoulin 
island  appear  to  be  all  ciolomitic,  except 
those  of  the  Trenton  group  and  some 
of  the  lieils  in  the  Hmlson  River  forma- 
tion. Both  the  dolomites  and  the  pure 
limestones  have  been  calcined  for  use 
by  the  farmers  in  the  various  parts  of 
the  island,  whore  tliey  occur,  and  have 
been  found  to  yield  excellent  lime."  (148) 

"The  greater  part  of  U  Cloche  Island 
and  of  the  other  principal  islands  between 
the  north  sh.  ■  of  Lake  Huron  and  the 
Manitoulin  Island,  consist  of  dolomites 
and  thin-ibedded  light  grey  and  some- 
what argilUiceous  limestones  of  the  Tren- 
ton group.  The  upper  portion  of  this 
group,  of  a  somewhat  more  massive 
character,  occurs  on  Manituulin.  form- 
ing the  northern  part  of  the  peninsula 
between  Wpqiieiiiakong  and  .Manitowan- 
ing Hays,  and  skirting  the  northern  ex- 
tremity of  the  island  for  six  miles  from 
Little  Current  to  West  Hay.  In  the 
former  area  there  may  be  about  80,  and 
in  the  latter  40  feet  of  strata  belonging 
to  this  group,  counting  from  the  lowest 
bed,  which  comes  to  the  level  of  lake 
Huron."  (147) 

Hudson  River  Fcrtnation 

The  Hudson  Kiver  formation  on  the 
island  consists  of  soft  marly  bluish- 
drab  colored  shales,  interstratified  with 


(14«>  (i.S.n.,  IfW.  p.  27  I. 

(147)  Ibid,    1963-66.    pp.    170-1. 
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limeatone.  At  Cape  .ri.iyth,  on  tin*  eajt- 
«rn  end  of  the  iaiand,  tliU  foriiwtion  hat 
a  tliii'kncHi  of  about  SOU  tvvt 

"To  the  louth  of  SheguiumUih  Buy, 
and  of  Little  Current  the  thieknesii  ap- 
pears to  be  about  250  feet,  und  at 
Staple  Point  220  fct.  About  14.i  feet  are 
exposed   on    Ilarrie    Island,   and    1.17   at 

Cape  Robert 

"The  following  U  a  descending;  sect  ion 
of  the  clifT  on  the  vrv^t  iti<le  of  i.\\\<i-  Ki>- 
bert: 

Brown-weathering,  drab  and  bluish- 
grey  argilio-iirenaceoua  lime- 
stone— mostly  thin-bedded,  or 
when  thicker,  breaking  nwiiy  in 
irregular  lumps.  This  ban<l  forms 
the  perpendicular  and  uveilinngin;; 
portion  of  the  clitT,  ami  is  Ihmi' 
and  elsewhere  on  the  ialund,  char- 
acterized  by     a    large   concentric 

coral 17 

Crumbling  calcareo  -  arenac- 
eous shales  of  a  bluish- 
drab  color 10 

Hard  grey  calcareous  beds, 
interstratified  with  bluish- 
grey  shale 3 

Uluish-grey  clayey  shale 25 

Hard  grey  calcareous  b'"'   .        2 
Bluish-grey  arenaceous,  ■    .  n 
bling  marl 30 

87  f     I     (148) 
"The   edge   of    i..     T)Htr.  i 

the  Hudson  Kiver  f  -i.ia  ..  •  i 
lelf  in  a  high  bluiT  all  along  ,  '  .i .  . 
side  of  Grand  Manitoulin  from  tjile 
Point  to  .lulia  Buy.  Gore  Bay.  '  -  ii.  ,  mi- 
tervttl,  lies  in  a  deep  not-''  cut  out  ■ 
the  pluteau.  The  strata  ..re  linely  ex- 
posed in  the  bold  escarpments  on  either 
side  of  this  buy.  The  southward  dip.  at 
the  — >te  of  about  one  in  fifty,  is  here 
quit  ."ceptib'e.      Local    slides  iitid    de- 

bris obscure  the  outcropping;  cdu'cs  of  tlm 
beds  in   some  places,   and   tlic  following 
section,  from  the  water's  ed^'e  \ipwards, 
was   no't  obtained   in   one   straijrht   line, 
but  by  connecting  two    exposures   lyinj 
close    to   one   another,   and   is    presumed 
to  be  almost  as  correct  as  if  measured 
continuously.     It    was   obtained  on   the 
east    side  at   the   entrance   to   the   bay, 
commeniing  at  the  level  of  hake  Huron. 
"I.llliiish  and  drab-grey  ari/illiiceons  and 
finely  arenaceous   sha!e — hands  of  dark- 
er    and     lighter     shades  alternating — 
crumbling  and  wasting  away  easily    un- 
der   the    inlluence  of  the  weather, inter- 
stratified with  beds  a  few  inches  thick 
and   from   two    to   fifteen   feet    nr.art, 
oif   finegrained  grey   shaly    sandstone 
and  Wiiish-grey  limestone.     The,  lime- 
stone  bands    are    composed   of     om- 
minuted   organic  remains,    principally 

(148)   O.S.C,   1863.    p,    171. 


small  corals,  but  in  addition  there 
were  ubiterved  u  small  trilobite,  n 
Leplena,  an  Ortliis,  and  .VnibunychiA 
radiata.  The  sandstone  ban  Is  hold 
.Modiolupsif  modiolari*— 81  feet. 

"2.  iSoft  tine  grained  bluish-grey  calcar- 
eous sandstone,  und  finely  areuaco'jue 
limestone,  in  beds  from  one  to  liz 
inches  thick.  The  surfaces  arc  uni>vcn 
— 6  feet  4  inches. 

"3.   .Measuies  concealed— 80  feet. 

"4.  .Mottled  drab  and  gray  soft  argilla- 
ceous und  finely  arenaceous  '.imesione, 
(the  more  calcareous  portions  bein.| 
finely  crVHtulline  and  grey).  The 
beds  are  from  one  to  six  inches  thick, 
in  bunds  of  from  two  to  four  feet,  al- 
ternating with  others  of  ab,)ut  tht* 
same  thickness,  of  crumbling  blui-h- 
drab  finely  arenaceous  shale.  wi;h  no- 
dular calcareous  seams.  Both  t!ic  .soft 
and  har<l  banils  are  unevenly  surfv-cd 
and  of  a  nodular  character.  The  fos- 
sils arc  Petraia,  Stenopora  fibrosa,  Or- 
this  lynx  and  a  smaller  species  of  Of- 
this,  a  large  Atrypa,  an  .\vieula,  a 
Strophonienu  ond  an  Orthocerus — 20 
feet  8  inches. 

"5.  Dark  drab-grey  soft  brittle  fine- 
gruineil  arenaceous,  somewhat  crystul- 
line  limestone,  in  beds  from  one  foot 
three  inches  to  three  feet  six  inches 
thick.  It  holds  a  small  silicifled  Or- 
this — 10  feet  6  inches. 
I.  (iri'ciiish  and  liiiiishgrey  soft  finely 
.'.cnaceous  limestone  in  beds  from  one 
to  three  feet  thick,  ^.eparated  by  lay- 
ers of  bluish-gray  shale  from  two  to 
ten  inches  thick.  The  limestone  holds 
nodules  of  white  gypsum  from  two  to 
three  inches  in  diameter — 27  feet  7 
inches. 

"7.  Ilrownish  soft  unevenly-surfaced 
earthy-looking  limestone,  in  beds  of 
about    two    inches — 8   feet   8   inches. 

"8.  Itidwni-h-drah  anil  grey  liiiiestone.in 
uneven  beds  from  four  to  ten  inches 
thick.  Fresli  fractures  present  a  mot- 
tled drab  ami  grey  color,  the  grey 
patches  having  a  crystalline  and  tho 
drub  an  earthy  appearance.  The  beds 
contain  rusty  cavities,  lined  with 
rhombohedral  crystals  of  calcareous 
spur.  Tho  fossils  are  Stromatopnra 
concentrica  and  Kavosites  (lotiilan- 
dica.  Xear  the  top  is  a  nodular  shaly 
layer,  holding  iron  pyrites,  which,  on 
decomposing,  stains  the  face  of  the 
clifT  with  red  oxide  of  iron — .">  feet  3 
inches. 

"!>.  Mriin  tii-M  am!  iit;tli;:n.y  tititt  irrt-gu- 
larly-bedded  or  shaly  limestone  hold- 
ing Stenopora  fibrosa,  silicifled  and 
abundant,  together  with  cavities  lined 
with  calc-spar  crystals.  Tliis  band 
forms  the  crest  of  the  main  escarp- 
ment— 8  feet. 
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"10.  Brownish  and  purplUhgrey    uneven 
iurfa«cd     limMtone    moatly    in    tbin 
beiU  (the  thiclcett  being  nine  inch**), 
Some  of  them  are  very  daric  and  bitu- 
minous.    The  mass   weathers  yellow, 
and  holds  abundance  of  Stenopora  iib- 
rosA  in  a  silicifled     stat»— 37  feet    S 
inches.    Total,  8U1  feet  6  inches, 
"lliis  last  mass  (III)   riiie*    at  a  short 
distance  back  from  the  main  escarpment 
In  a  second  clilf  above  it,  and,  gradually 
approaching  at  a  point  half  a  mile  near- 
er the  head  of  the  bay  than  the  loiality 
at   which   the   previous   portion   of   tliit 
section  was  measured,  it  joins  the  main 
•scarpment,  and  is  added  to  its  height. 
"Abiiiit   a   hundred  yards  still  farther 
baclc,  and  after  an  interval  of  conceal- 
iiivtit    iif   iilHiiit    seventeen   feet,  a  third 
terrace  rises  to  the  height     of  twenty- 
eight   feet,  but  appears   to  gain   in   .«!«- 
Tation  as  it  recedes  eastward.      It  con- 
sists    of   soft,     brownish   and   bulf-grey 
thinly-bedded  bituminous  limestone,  hav- 
ing   a  conchoidal  fr     ture,  and  holding 
sninll  irregular  chalky  nodules."  (149) 

Clinton  Fortnation 

The  Medina  formation  is  not  present 
on  the  islarl.  the  ainton  resting  di- 
rectly on  the  Hudson  River  formation. 
The  Clinton  consists  of  from  12">  to 
150  feet  of  buff- weathering  puro'ish- 
grey  magnesian  limestone,  surmounted 
by  n  IiMtiil  of  rod  marl,  which  may  aver- 
age 20  feet  in  thickness.  This  lime- 
atone  is  generally  thin-bedded,  and  hold't 
Kilicilioil  fossils.  In  some  places  soft 
white  nodules,  similar  to  those  found  m 
the  Clinton  formation  in  the  county  of 
Grey,  are  met  'vith  in  considerable  num- 
bers. This  formation  is  well  exposed 
near  the  northeastern  extremity  of 
South  bay.  From  this  point  it 
sweeps  round  with  a  northward  curve 
to  the  eastern  shore  of  the  island. 

"The  formation  occupies  a  consider- 
able area  on  the  north  side  of  South  bay, 
and  roun<i  the  southern  part  of  Manito- 
waning  bay,  forming  the  cliffs  to  the 
west  and  south  of  the  village  of  the 
same  name.  At  the  southern  extremity 
of  the  bay  the  usually  thin-bedded  •'har- 
acter  of  the  formation  13  interrnptod 
by  a  massive  section,  forming  the  prom- 
inent part  of  the  esfarpment,  known 
as  Oibrnltar  Rock.  Continuing  to  the 
westward,  these  limestones  form  the 
northern  and  northwestern  shores  of 
lake  Manitou.  Along  the  latter  t'lev 
rise  in  a  cliff  which  in  some  places  is 
upwards  of  70  feet  high.  They  cap  the 
cliffs  on  both  sides  of  West  and  Mudge 
bays,  form  the  northern  shore  of  lake 
Kagawcng,  and    probably  underlie     the 

<149)  G.S.C.  I8SC6-6O,  pp.  111-113, 


drift  dapoaits  at  the  north  end  of  lako 
Mindamoya.  They  are  again  seen  along 
the  northern  side  of  Baytield  sound,  and 
upon  Howe  island,  from  which  thty  orosa 
Cape  Robert,  and  are  once  more  ex- 
posed nt  the  entrance  of  Cemetery 
bay."     (160)  ' 

The  red  marl  band  which  separates  the 
Clinton  from  the  overlying  Niagara  for- 
mation probably  dues  not  average  mora 
than  20  feet  in  thickness,  but  is  very 
persistent  throughout  tbe  island. 

Niagara  Fomutlon 

Thii  formation  runs  throughout  the 
whole  length  of  .Manitoulin  island,  occu 
|>ying  the  southern  half.  Its  average 
breadth  is  nine  miles,  which  with  a  dip 
of  40  feet  'n  a  mile  would  give  360  feet 
as  the  thicknesi  of  the  formation;  but 
its  thickness  may  be  40  or  50  feet  great- 
er. 

"The  nothern  boundary  of  the  form- 
ation, rendered  conspicuous  by  a  lime- 
stone clitr  varying  from  20  to  200 
feet  in  height,  has  the  following  course: 
After  crossing  the  peninsula  between 
the  east  end  of  the  island  ami  Soutli 
l!ay,  it  runs  northward  from  Rocky  Point 
on  the  northwest  side  of  the  same  bay 
to  the  eastern  extremity  of  lake  Mani- 
tou, and  thence  follows  its  southern  and 
western  shores.  It  then  runs  out  in  a 
long  point  between  the  west  end  of  Lake 
>rnnitou  on  one  side  and  West  Bay  and 
Lake  Mindemoya  on  the  other.  Start- 
ing from  the  northwest  corner  of  this 
lake,  it  sweeps  round  in  another  pro- 
montory to  the  northeast  comer  of  Lake 
Kagawong,  and  follows  round  its 
southern  shore.  From  the  west  side  of 
Lake  Kagawong  it  crosses  to  Lake  Mud- 
poemnnitou.  and  after  forming  another 
promontory  towards  the  north,  runs 
southward  to  Lake  Wolsey,  reaching  its 
east  shore  about  the  middle,  from  which 
point  it  continues  round  the  southern 
part  of  the  lake  to  the  outlet.  From 
Lake  Wolsey  it  foUow.s  the  south  shore 
of  Bayfield  Sound,  Sheshequanlng,  wftere 
it  strikes  across  Cape  Robert,  and  con- 
tinues thence  all  aJong  the  shore  to  the 
western  extremity  of  the  island. 

"The  upper  beds  of  this  formation  dip 
into  the  lake  at  so  small  an  angle  that 
they  produce  a  low  shore,  and  shallow 
water  all  along  the  south  side  of  the  is- 
land. The  coast  line  is  very  much  brok- 
en by  shallow  bays  and  straggling  points, 
rendering  navigation  somewhat  danger- 
ous. 

"The  whole  formation  consists  of  thick- 
bedded  and  thin-bedded  limestones  of 
various  shades  of  light  ana  dark  grey. 
Wherever  the  surface  has  been  e.Tposed 

(l.W)  G.S.C   1S6.1-66,  p.   173-4. 
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to  Art,  by  tbt  burning  of  th«  tfmb«r,  it 
wMtber*  wbite,  but  wb«n  not  tbtu 
•corobtd  it  ii  generally  d«rk  coiured  or 
•Imott  black,  from  tht  growtb  of  iniall 
licbeni  upon  it.  The  higli  promoiilury 
of  Niagara  lini<-»ton«  between  Lake 
Manitou  and  Weit  liay  suggeded  tu  the 
liidiuna  Uio  iiuiiie,  Melclikeweaviioni-,  ur 
Uie  high  hill,  fur  their  village  ul  t'.e 
head  of  the  buy.  'Ihe  following  it  an 
approximate  (^estenuing  iectimi  oi  the 
eiteurpment  overlooking  the  w*»t  »idc  of 
lake  Manitou: 

"Very  maiiive  light  grey  magnesiaii 
Itiiieittuue;  in  suiuu  plucua  <iiii>uth 
walli,  which  bad  once  formed  the 
tide*  of  juint»,  extend,  without  a 
break,  nearly  from  top  to  bottom. 
No  fosiili  are  recognizable  — 60 
feet. 

"Thin-bedded  grey  liiuestone,  some 
portions  holding  lilicitied  coraU — 
40  feet. 

"Limestone  similar  to  the  last,  but 
often  projfttiii),'  ill  u  fcpaiate  ter- 
race below  the  other.  A  three-feet 
bed,  near  the  ventre,  in  full  of  oiii- 
cified  coral— 50  feet. 

"Talus— 30  feet.    Total,  180  feet.  .  . 

"On  the  south  s.<le  of  IJaytield  tiound 
the  rocks  of  this  formation  rise  in  a  bold 
escarpment  overlooking  the  lake.  It  is 
particularly  conspicuous  between  Ucleu 
anil  iili/.alHlli  ISayy,  :iiitl  i^  >i|.iiiiili(l  In 
a  step  into  two  portions,  the  top  of  tlie 
lower  being  about  100  feet,  and  that  of 
the  upper  between  200  and  2o0  feet 
above  the  levej  of  Lake  Huron.  In  oroa- 
siiig  the  island  from  north  to  south,  af- 
ter parsing  the  brink  of  the  main  es- 
carpment, smaller  ones,  making  up  the 
hijfher  portion  of  the  formation,  are  met 
witli  at  intervals  all  the  way  to  the 
south  shore.  They  consist  mostly  of 
light  grey,  sometimes  almost  wliiti", 
compact  limestone,  rather  fine-grained 
and  crystalline  in  texture.  Some  of  the 
upper  beds,  being  those  on  the  so  th 
side  of  the  island,  are  dark  grey  in 
color."  (151) 

St.  Joseph  Island 

St.  Joseph  Island  shows  Trenton 
rocks  on  its  north  side.  The  Hudson 
River  formation  on  this  island  is  deeply 
covered  with  drift,  and  no  exposures  of 
it  are  seen.  The  base  of  the  Clinton 
formation  appears  to  skirt  the  south 
side  of  the  island  as  far  as  Hay  Point. 

The  followinjr  analyses,  by  .Mr.  Bur- 
rows, are  of  samples  from  Pollock's  quar- 
ry, No.  1  being  from  the  thick  layer,and 
No.  2  from  the  lower  argillaceous  layer: 

(151)  G.S.C..   i.Sfi,'!-r.R.   pp    i-4-l7«. 


Insol.  residue ,  lo.M  13.86 

Ferric  oxide 2.U  ,M 

-Aluiiiina    J.3I  j.'aQ 

f','"" litf.HS  43.08 

Magnesia i5.uj  jj.15 

<  arbon  dioxi  .^ 40..W  35.tW 

^^»t" UO        .53 

oulphur  trioxide ,.       |.m)        .(jj) 

100.04    OtI.TO 

Cockbum  '.4iad 

•t'lrkliiini  iNlaiicllui^ii  liivii.lllM.liiiii.. 
iiule.  irciii  north  to  south,  and  t|,e  dip 
"f  the  strata  being  the  same  .  the 
(.rand  .Manitoulin,  the  thieknuss  of  the 
•Niagara  formation,  of  which  this  island 
is  rtholly  composea,  will  her*  Im 
about  400  teet  also.  Along  th« 
north  shore  of  the  island  the  rocks 
(winch  niust  be  near  the  base  of  the 
fuiniatiiiii)  consist  |)riiicipally  of  soft 
Iniil  (dioieii        bitumiiioii.t        dolomites, 

Buituble  lor     buililing    purposes 

They  are  chaiaeteiizej  l,v  a  eniiehoid'al 
fracture,  which,  in  natural  exposures, 
parallel  to  the  beUding,  gives  rise  to  a 
Mieeoasion  of  small  depressions  resemb- 
liiiif  plates  and  taucers  in  size  and  form. 
Ihese  rocks  were  referred  to  in  inv  last 
report  as  occurring  at  Meldrum 
Point  (the  northwestern  extrem- 
ity of  Grand  .Manitoulin; 
InterstratiHed  with  the«e,  on  the 
north  side  of  (Jockburn  Uland,  in 
some  places  there  are  foiiiKt  slaty  and 
more  bituminoii,  banils  of  n  dark  color, 
and  in  others  evensurfaeed  biMis  of  a 
bluish-grey  color,  which,  if  mrt  too  soft, 
may  be  found  suitable  for  flagstones. 
On  the  -^oiith  side  ot  the  island  the 
upper  beds,  oonsistinj;  of  grey  somewhat 
bituminous  limestone,  are  seldom  seen, 
the  shore  being  formed  of  sand  and 
shiPgle;  while  on  the  east  and  west  sides 
file  limestones  are  exposed  almost  con- 
tinuously along  the  beach.  The  beds  are 
generally  thick,  some  of  them  attaining 
Miiwanis  of  six  feet.  Mo«t  of  them  are 
light  grey  in  color  and  of  a  *aeeliaroidal 
texture,  in  the  interior  <.f  the  island, 
espeeiallly  towards  the  northern  side, 
similar  l)eds  are  occa-sionally  exposed. 
They  are.  however,  seldom  s"een  in  the 
form  of  rlills.  and.  although  the  north- 
ern slope  of  the  island  is  the  most 
precipitous,  much  of  it   is  buried  under 

liie  drill. '■       (ir.L'i 

-An  analysis  of  the  Cockbum  Island 
liiiiestone  used  at  ><ault  ISte.  .\tn,-ie  in 
the  snlphite  pnip  process  is  gwen  on  a 
preceding  page,  under  Pulp. 

Ouarries 

The   Ryan    and   Haney   quarry,   which 
i«  a   few   miles  from   .Meldrum   Bay   vil- 
(152)    G.S.C,    1,S66-«D.    pp.    114-115. 
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Utgn,  »«s  vUlt«it.  It  li  tb«  largwt 
q.iarry  im  the  Uluiui.  A  l»rg»  •iiiuunt 
of  itoiic  wii*  taken  (rum  It  fur  um  m 
th*  eo.iilructiun  ol  the  canal  at  t*-* 
Canadiao  8ault.  L'nniiU«rBbl«  carv  k<  ■ 
to  h«ve  been  ux'ii  in  lelectini;  ui  ly  the 
beat  ftone  for  the  work.  Thr  rMult  I*  th»t 
orer  tha  three  or  four  acre*  uccupiej  hjr 
itba  quarry  there  i»  much  etune  lilunt- 
«il  out  rruily  lur  niiipnient,  abuuld  a  do- 
mand  arUe  for  thi«  clau  of  ruck,  'lb* 
accompanying  photograph  thuwa  the 
character  of  thta  broken  itone.  The  I'Uge 
of  the  quarry  ii  about  100  yurd<  frum 
the  water'*  tnlge,  and  the  rock  ha>  bet-n 
worked  down  to  a  depth  of  5  it  6  tret. 
The  ri'ck  it  brittle  and  break*  rather 
irie;{ulurly,  the  bedding  being  uneven. 
'i'he  duck  from  which  tlie  rock  wai  load- 
ed tin  to  liDiita  Iic4  oppo»ite  Orren  liland, 
8  milra  from  Miitiii'migiia  light.  Xht 
rock,  which  contains  tew  foisila  and  hat 
a  cryatalline  aapevt,  i«  tiat  lying,  nn^ 
the  road  I*  puved  with  the  strata  in 
place  for  a  mile  or  more  north  of  the 
quarry.  Vertical  jointing  ia  thown,  and 
the  glacial  striae  have  a  direction  M.  iH 
degrees  \V.,  magnetic.  The  atone  weath- 
ers to  a  light  grey  color.  Analyses  of 
»iiiiiples  taken  from  this  quarry,  repre- 
senting the  face,  and  the  average  of  the 
loose  pieces  of  rock,  are  given  on  n 
foregoing   |iBge. 

Some  good  building  stone,  to  be  seen 
in  Mr.  W  ickett's  farm  house,  occurs  near 
Meldriini  Bay,  and  it  is  also  burned  into 
lime,  the  liiyers  free  from  chert  ap- 
pearing well  adapted  to  this  purpose. 
Analyses  of  this  rock  are  given  in  the 
talile. 

The  court  house  and  registry  building 
at  Gore  Hay  are  built  of  limestone  quar- 
ried in  the  vicinity.  These  buildingi 
were  erected  ohont  12  years  ago.  The 
stone  weathcs  to  a  rather  peculiar  drab 
color.  There  are  shallow  quarries  near 
the  fair  grounds,  .lust  east  of  the 
(froiinds  rock  outcrops  at  the  suiface,  Its 
thickest  lieds  arc  I'J  or  14  inches.  A 
clilT  on  the  street  ,it  flic  northwest  cor- 
ner of  the  (.'rounds  was  sampled  to  a 
denth  of  12  feet,  .\notlicr  sample  was 
taken  one-quarter  niili'  wc^t  of  this,  on 
the  roail.  The  cntriMO^ition  of  these 
samples   is   shown    in    the   table. 

Samples  of  rock  from  the  vicinity  of 
Manitowaninir  villajre  .vere  obtained  nnd 
subjected  to  analvsis.  The  results  are 
given  in  the  table  on  page  7.'5.  The  rnck 
is  used  for  liuildlni;  purposes,  hut  no 
qniirries  of  any  importance  have  been 
opened  up.  surface  rock  being  employed. 

Annlyses  of  samples  from  the  following 
localities  are  also  jriven  in  the  table: 
Limc^stonc  .it  Manitnu  lake  landirc.  3 
miles  from  Manitownning,  where  the  out- 
crop rises  6  or  S  feet  above  the  level  of 
the  water:  and  from  the  upper  4  feet  of 
the  c.IifT  at  Manitow-aning  where  the 
rock  is  rather  thin-lM>dded  and  is 
followed   bv   beds   of  similar     thickneu 


downwarda  of  arglllaceuui  and  fuwlUf«r< 
uui  llmcatune. 

The  .Muiiiioulin  I  ^tluii-l  Cemciil  Lufii' 
puny  w.k«  iiKurimiuted  during  the  paat 
year.  1:  la  proposed  io  obtain  thu  mari 
frume  ls«  Uke,  mix  it  with  thale,  and 
UMi  tU  water  tall  at  Kaguwoiig  to  gen- 
erate p<-wrr  lor  wurkiii^  tue  nmturial  up 
into  tiiuitiit.  ilie  fall  ia  aaitt  to  hate 
a  heig.it  ul  U-toten  ll!l  and  1.12  feet. 
At  the  roadaide  near  tba  top  of  th« 
hill  at  Kagawoug  a  luce  ol  12  or  \i  feet 
ui  aliali,  with  luurv  ui  icu  liineatont  ui- 
teriiiueu,  is  expoavd.  Saniplea  uf  thit 
and  another  exposure  were  taken,  witb 
tiie  object  of  determining  wheiiivr  or 
not  the  material  ia  suitable  fur  cement 
purposes,  should  a  wurka  be  eatablUbed 
ul  the  village. 

MiddlcKX 

The  following  logt  ol  walla  give  an 
idea  of  the  character  of  the  drift  cover- 
ing and  the  underlying  itrata  in  thi* 
county. 

">H>nie  year*  ago  a  boring  waa  made 
on  tile  grouuda  uf  the  .\ayluin  |,at  Lon- 
don], which  reached  a  depth  uf  -ifi'M 
feet,  probably  terminating  iu  the  up|ar 
portion  uf  tlie  i'ud«on  Uiver  fornuitiun. 
The  tlrst  rock  met  with  ia  *  limestone, 
at  ur  near  ihe  summit  of  the  Cornifer- 
ous,  aa  the  shales,  indicative  of  the 
Hamilton,  found  in  the  well  at  the  sul- 
phur spring  in  the  western  part  of  tlie 
city,   are  missing. 

'•The  rei-ord  of  the  boring,  'indly  fa;« 
niiiheil  by  .^'r.  \V.  Ilarrio.  "I  r>'«'-"l"n.  i» 
approximately    as    follows    II3:I)  :  — 

Surface IMOfeet 

Liinestone,  haril...L'l»  "      ('oruiferons 

"  nnft....270  "    1    Omindag* 

tmnl.  ,    W)  "    ^  \vitli«inelpl' 

"  t<0«l  "    ;  iiml   Xiaitiira 

iSalt  !Uid  .'<liale UKl  "     I     if  T>res«Mit. 

Mluck  slmle '.'OO  "        Cliiiti.n 

Ueil        "     ."iOn  "         Mcdiiui 

I,iuM'stiiiie\- sliiile.  .l.iO  "  HiidsimHiver" 

"One    well    in    the    township      of    Met- 
'crtlfe.  lot  24.  concession  13.  puve  the  fol- 
lowinL'   rec(vrds    (l."(4)  :  — 

Siiirfacp  (clay  ■>«  f^et 

Black  shale! 7'>  "         V"rta<»e 

Sna|i(>tipiie,  etc. ....  .'JT:'.  "         Hamilton 

IJines'on  • ll'4  "  Corniferous 

"A  well  drilled  on  lot  H,  eoncesfion  7, 
of  the  township  of  Mosa  showed: 

Snrfnce  (clav  ) .'iO  feet 

Black  shale 10  "      Portaiw 

Snapstnne.  etc 2Sn  "       Hamilton 

T.imestoMP 262  "  rornifennis?" 

(MS)  o.s.c.  isno-ni,  p.  49  Q. 

(154)  Ibid.    p.   S3   Q. 
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Mutkoiu  Diatrict 

AlllicMigU  thia  ilittiii't  hu4  a  ruuxli, 
riii'k)  suilULi',  liiiii'iMiiii'4  arc  \t!ij  raff 
ill   il. 

KoUrt  •  B*y  band 

"lliilM'ri'<   IJttj    Uf.   Li>   tin'     iiurtlieittt 
uf   t'liiH'i'    Williiiiii    llciirj    til    Ueuuauli'll 
(■.uiimI,  iii)iMi»ilu   t,.    tViii'liiiigiii^liviii'.     A 
iiiiiiiiu     I'liiuiijf    iiili't  rum     iiiirtliwai'l 
from    ilic    liiiy,    tvliiili    tlie      liiUiiiiiii    call 
Aiiiiii  »uj>Iiiii|{   III    liiiif't  I'.iM.-.    Till'   ivii> 
M'^ity   ill   llif  cuurN  ol   tlie   Inlet   U  Iv 
tlif  noutlie.iiitw.ini.     Ill  till     inlet   1  di»- 
conrtil  tt  baud  o(  ll);iit  Lr.v   ir..   tallina 
liiiii'itiiiii'.     wliii'li      i!<   exjiuKiMl     on    tlm 
IHiiiiti  iinil  isUnilt  utoiii;  it'*  luiiiiti.'  fur  a 
ili«luiiii'  of  abuut  tliret'  milrn,  lj(';.'iiiiiin({ 
at  a  i|iiui'ter  uf  a  iiiilc  frum  the  livail  uf 
till-  inlet.    Tliv  bund  tiuo  a  liiickneai  uf 
at    leant    fifty    fei>t,  uiiil    u   uvitrlam    iiy 
thirty  or  forty  feet  of  lijjlit  jjrey  ;franii- 
l«.r       (Jint-ian,        iiwixtly      tlnnly  '  bedded, 
followed  b^  an     unknown     thicknenn  of 
very   niaiiivc,   clo»te-){rained,   hard,   brit- 
tle. HJIieiouM,  gneiss.     Iti  dip   is  to   the 
eii»t  ami   soiitlieastward,  at  an  anj^le  of 
ttlHiiit    70    clejfree*,    the    strike    foUowin;,' 
the  ciirvei  of  the  inlet,  which,  no  do'.ibt, 
iiweH  its  origin   to   the  existence  of   the 
limeHtoiie.      In   thin   part     of  its   eourse 
the  band  is  evidently  passing  round  the 
south-eastern  end  of'  an  anticlinal.  Near 
the  liead  of  tlie  inlet,  and  u;;aln  on  one 
I'*   the  4inall  inlands  at  its  entrunie,  the 
iiiiiextone    in    rich      in    «<'vera.l     ot     the 
speiies  of  iiiineruN  whii'h  often  charaetr- 
i/.e  the  I.aurentian  limestone"  of  the  Ot- 
tawa  \'alley.     Anion);  them   are   brown 
idopva^e   in   very     fine  crystaN.   salmon- 
colored     (.'arnetn    (well   Lrystallized.   but 
very   brittle),   dark     wine-red     garnets, 
hornblende,  jfraphitp,   quartz,     pyroxene 
in   very  numerous,     ■*mall,     transparent, 
bright   yreen  crystals,  iron     pyrites  and 
mica."    iX'yH) 

Nipining  District 

(>y«talline  limeitunes  of  the  (Jrenville 
"eric",  toiiPtlier  with  Silurian  limestones 
and  marls,  are  found  in  a  nuiiiher  of 
Idealities  in   this  district. 

Dr.  .\.  K.  Harlow  (lives  the  following 
account  nf  the  crystalline,  nr  Lauren- 
tiaii  limestones  of  the  southern  part  of 
Xipissin^'  : 

"The  most  impoitant  band  of  crystal- 
line limestone  notiecil  in  the  whole  dis- 
trict oi.iirs  at  the  toot  of  Lake  Talon, 
iiri  iiiipiiiiiiiil  expansion  ot  the  .Mattawa 
River.  Tlie  presence  of  this  band  wna 
first  note<l  by  Hiasby  (l.-ifi)  in  lS-20.  and 
inter       in        1S44.       by        l.ofriin;        Dr. 

il.Vii  (l.s.r..    lN7(i-77.    n    217 
liWi  Shop   and   Ciino 
IMO. 

6  M. 


liell,  in  187)1,  alM  gave  • 
•hurt  dcwriptluii  uf  its  iiiutle  uf  occur- 
re-nce  ilM).  Jli«  HH-k  cuiuiata  vf  wliit- 
ish  cryatalline  lliiieatone  with  small 
thk'kiy  deant'iiiiiiuied  stivcks  and  pati^hits 
uf  green  •erpiiiliiie.  It  is  first  noticvd 
on  the  south  mile  uf  the  lake  a  short 
distance  alMiie  ilie  outlet,  ociupyiuti  thti 
point*  along  the  ahorc,  wtiile  Uiu  iiuw«iv« 
red  gruniUtv-gneias  rise*  into  round- 
id  hllU  behind,  llie  lluieatonu  as  tar 
ua  can  be  u^certuined  un  account  uf  the 
liuissi\e  textiiie  of  the  gneiaa,  occurs 
as  an  interfoliatijn,  ilippiiig  !i.  8  degree* 
K.  J."i.    Farther    down,    tuwarda      the 

chute,  the  ruck  eontuina  a  guud  deal  ot 
serpentine  in  addition  to  soiiie  other  I  ■ 
purities,  and  occurs  aeemingly  aa  a  large 
irregular    rounded   |iatch    in    the    gn«i««. 


(1 
*1 


ill. 


At  the  iiurrowa,  a  shorl    ill»lat 
the    Talon    I  hute,    the    lontaii 
the    crystalline     ijnie-lone    iiii 
lather   indlstiiietly   toliated   re 
gneiss  IS  well  "liiiwii,  the  form 
N.  74  degrees  K.         :'J  ileureca, 
latter,    with   a    neaily    east     a 
strike    lAertiips   or   Hows   oV 
of    the   crystalline   limeston. 
tinct  foliation  of  the  gneiss  o.. 
in  general  with   the  line  of  jan 
tweeii   tlie  two  rocks.  .  . 
"  A\  the   Talon  Chute,  tli»r*' 

chai.  els   by    which   the    lakr 

inti     (he    uorgc    lielow.      The 

th»    »  channels  is  situated  m  »i 

sidi',  while  the  southern  oi.  ■  h.i  , 

cavated  iilong  a  liand  of  o)>l;e  iilcite  sri 

enty  feet  in  thickness,  intw    iJatwl  wit 

till   '.'ueiss  and  di|ipinir  in  a  s. 

red  lull  'J.'i    ileu'rees. 

••  Smaller  Iwiids  and  puti : . 

line    limestone,    likewise    u 

of   the  Manitou   group  ■  i 

eastern    portion  of   Lak 

the   west   side   of  the   ni 

tl i^l.ihds,  beds   of    ,; 

saliiiMii    piiik  crystalline 

loiitaininu'    radiatinu' 


1=* 


iwo 

.»rge* 

-*     of 

.•  north 

tx'fil  ex- 


it hcrly  di- 


Vol.    I..    London. 


on     ttn,.. 

Is  m   I''- 
.,^sinr      "" 

outh 1 

lUtiful  ■• 

■stone  oco'j*. 
CI  \ -Ionizations    <^ 
dark  creen  hornblpnde,  l.l.uk  biolite. 
vello«i-hi.'ieen    epidote.      Tiie    strik. 
iilimit    .\.  SO   degrees   K.,   and    the   na-^ie 
of  dip   is  about   0.5  dearees.      this  is   a»- 
soeiated  with   the  prevailing  rather   tilts- 
grained    dark-reddish    and    green     grait 
tite-LMieiss. 

"O'l  the  east  side  of  the  (ireat  Mam- 
toll  Island  (Newiiinn  Islandl,  a  few 
eliains  south  of  the  northeast  point, 
there  is  a  layer  or  lied  of  pinkish  lime- 
stone, weatherinsr  yellow,  reddish  and 
greyish.  The  strike  of  the  dark-red  and 
green  tnanitite-cneiss  is  about  S.  fiO  de- 
grees K..  and  the  clip  southeast.  4.i 
degrees.  On  the  west  side  of  the  most 
eiisterly  of  the  Mnmtou  Ulands.  about 
the  eivitre  of  the  island,  beds  and  patch- 
es of  pinkish  and  whitish  limestone  are 
embedded    in    the    dark-red    and      green 

(l."i7)  O.S.C,    l,S7tJ-77.    p.    2i)T. 
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£.,  ituU  tliu  tu  tu«  tni»t  ul  46  d«- 
«r«M"  (IM). 

S*fp(MiiM  and  LioMdoM 

"Pigcun  trfikr,— Ih*  occurrcnet  o(  Mr- 
MoUiia  at  l*^{W>n  Lftke,  on  MuDtr«*l 
kiver  (UtUwa  Valley),  i*  «l«Mribcd  bjr 
frul.  Uvll  m  bi*  rvpurl  lur  l«ij-i«.  H« 
Mjra  1  'I'lgwD  Laka  ia  upwarda  ui  ttva 
iiiiiva  lutig.  Un  tit  iiurtlieaat  ahure,  at 
ona  uiile  up,  a  diie-graiti«(l,  greyiali-retl 
ij'viiiU'  uci'iirt.  Abuut  a  uiilu  lurtbtir 
up  tbe  •ante  aida  ul  tbe  Ukc,  lb«ie  i* 
ft  Muff  o(  Uglit  gr««uiab-gTajr,  Unviy  orya- 
talline  diuritK,  with  diueiuiiiated  grama 
of  iron  pyritei.  A  amall  iaUnd,  m  tha 
nudUlv  ul  tbi*  laki',  uppoaita  thia  point, 
ia  eompoacd  o(  rarjr  dark  gr«an  aerpen 
tine,  witb  atringa  u(  calcapar  and  cbr} 
•otile.  Fraah  fracturea  have  a  tume 
what  niuttled  apueurance,  and  ut'caalon- 
•llj  praMnt  •uitacea  ol  a  atriated  or 
ttnely  culumnar  shining  aapect.  iba 
natural  lurfaco  baa  a  ruugh  or  lumpy 
character  and  weatheri  to  a  ruity  culur, 

in  tha  next  ball-mile  ura  two 

more  itleta  in  the  middle  of  the  lake. 
The  rocka  of  tiieic  and  of  the  louthweat 
ah'  'V  ci|ipoaite,  coiuist  of  timilar  and 
tkhter  sreen  aerpentin<>,  largely  mixed 
with  calcapar  "onatituting,  in  fact,  a 
aort  of  limeti.  .le  in  the  third  islet,  in 
aomi  n.irta  the  serpentine  is  divided  into 
aapaiate  pieces  by  thickly  reticulating 
atrinea  and  veina  of  crystalline  and  gran- 
ular light  grey  ralcspar,  leaving  tbe  lat- 
ter scattered  aa  angular  fragments 
through  the  mass.' 

"  The  characters  given  by  Professor 
Bell,  it  may  be  observed,  might  be  ap- 
plied almost  word  for  word  to  some  of 
the  serpentines  of  the  eastern  townships, 
which  are  known  to  contain  varying  ad- 
mixtiirea  of  rarbonates,  passing  here  and 
there  into  limeitones  or  dolomites,  and 
In  some  instances  to  have  a  brecciated 
atruuture  like  tht  laat  variety  described 
in  the  above  extract.  The  Pigeon  l«ke 
«orpontinp  also  resembles  those  of  the 
Townships  in  contoininff  chromium,  and 
nickel.  A  specimen  of  the  rock  from 
the  island  first  mentioned,  gave,  on  an- 
alysis  the  following   results  : 

Silica 34.501 

Alumina    2.391 

Chromic  oxide 0.382 

Ferrous  oxide 8.680 

Manjranous  oxide   (with  a  littl.! 

nickel   and  cobalt)    0.244 

I'liur    3.62.T 

Macmesia    32.2.53 

Grains  of  chromic  Iron 0.280 

Water  and  carbonic  acid,  by  loss  17.574 

100,0(10 
(iK)  O.S.C.,  1897,  pp.  89,  80,  I. 

6a  M. 


"  '*'  I  c'jior  waa  blat:kiab-|{raan,  mottUd 
wttl-  .  llva-graeo,  tba  Iresh  iractura  tpiut- 
lary  tnd  uiustly  dull,  but  bare  and  tuvra 
prvi.nting  ibiuing  turlucvs.  In  plavni,  tha 
luvk  ia  iruveraed  by  uiinutii  veina,  tuo* 
>i>tiug  ui  carbunatua  ul  liiiii.-,  tuagnetia 
and  irun.  In  tba  abuva  analysu  tb« 
varbunataa  ware  nut  Mparalvd,  but  an- 
btbar  fragment  ul  tbe  ruck  yielded  to 
acetic  acid  in  tbe  culd  2I.Ji'8  per  cent., 
the  prupurtiuna  ul  which,  calculated  i(>r 
a  hundred  parts,  were  at  lulluwt  : 

Cuibuuate  ui  liwa 37.00 

Carbonala    uf   magnaaia    Sl.M 

t'arboiiata  of  iron lU.lA 

luu.uu 

"TIki  carUinata  u(  niagnaaia  ia  couaid- 
arably  in  axcaaa  ul  what  would  be  ra- 
({uiraa  tu  form  dolomite  with  the  car- 
bunate  of  lime,  to  th^t  there  mutt  b« 
aoiiie  magnetite  praaant,  and  tha  rock  ia 
either  a  duJomitlo  or  a  ma^e«iti>.  upbio- 
lite."  (1S0) 

i'iiv  nuiiic  luculity  It  again  tucntluned 
in  the  tullowing  ijuutatiun  : 

"i'lio'  three  kinds  uf  rucka  (aerpan- 
tino,  steatite  and  dulumite)  may  b» 
mentioned  among  thute  which  occur  in 
minor  volume  in  the  Uurunuin  syttem. 
Uerpentine  has  nut  yet  been  found  at 
all  within  our  pretent  region,  but  aome 
exposures  of  it  were  met  with  at  figeon 
lake  un  the  west  branch  of  Montreal  riv- 
er, a  abort  distance  to  the  northward. 
Tbe  serpentina  occura  by  itself,  or  asso- 
ciated with  calcspar,  or  passing  into 
limestone,  on  some  small  islands  in  this 
Uke. 

"On  the  shores  in  tbe  vicinity  arc  lim- 
grained  and  massive  reddish-grey  quart- 
zite,  greenish-grey  clay-slate,  bne-grained 
reiUlioli  grey  syenite,  light  greenish-grey 
tinely  crystalline  diorite,  with  dia- 
soininatccl  grains  of  iron  pyrites 
and  ^Tcy  porphyry  very  thickly 
speckled  with  opaque-white  crystrls  of 
felspar  and  a  few  of  shining  black  horn- 
blende. The  serpentine  on  fresh  Iracture 
shows  different  shades  of  green,  and  is 
somewhat  mottled.  Under  the  weather 
the  natural  surface  becomes  rough  and 
of  a  rusty  color.  It  contains  oxide  of 
chromium,  both  in  tht  form  of  small 
grains  and  in  chemical  combination  with 
the  rest  of  the  rock,  and  thus  resembles 
the  serpentines  of  the  Kastern  Town- 
ships in  thf  Provin-p  of  yueheo.  The 
writer  has  been  shown  specimens  of 
serpentine  said  to  have  been  collccf"d 
among  the  Muronian  rocks  some  miles 
north  of  Pigeon  lake.  On  the  point 
about  the  middle  of  the  west  shore  of 
Abitihi  lake  the  late  Mr.  Walter  .Vic- 
Ouat  of  the  Oeological  Survey  met  with 
dark  green  serpentine,  weatherin?  dull 
white,  strongly  magnetic  and  containing 
grains  of  chromic  iron.  Mr.  K.  B.  Bor- 
ron    informed   the   writer   that    he    had 

(130)  O.S.C..   lS7fl-77.  pp.  48,^-484. 
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m  lb*  suunlrjr  lyiug  nurtu  ui  n.e  »«,i 
onil  ul  Atulibt  Uk« 

•l>utuuiiu«  ur  uiitgiiu.iuu  luuoluuu., 
tiaviim  vviuin  vUtnaciBf.  m  vuiumun, 
u«!«!ur  »{Miriiigijr  lu  Hit  lluiuuiuu  »v.Uiii 

tlieiM     lovka.      llio^      itiu      u*uitU>      ttiii' 
K>ttm«a  to  i'uuiiwci,  ■iiiiiiiu.  aiiU  umrkea 

ll>    »UUlg»    UU<I     UIK         UHlMd.     ul     HUillli 

auil  auUKauiiva  ol  L'itli.>|iiti ,  wliiili  Imvt 
uMiuaunl^  a  rttiouJatlug  orrangaiiMut. 
.Must  ui  Uiiia  art  Im  i  ugmuua,  ttuu  lUi' 
Mcaiiii'ivd  •uituuti  u  gKiii'iutly  yulluw, 
tiruwii  ur  ii'U,  but  ■uiui'liiu«>  givy  ur 
Uliu'k.  ilie  iruu  u  ullvii  pruai'iit  m  laiy.! 
eiiuugli  |>ui|>vrtiuu  to  loiiu  »  ({lui:,'^ 
cru»t  ul  lli«  uxiiiv.  Ucciuiuuiill^  tiiu«it 
tluluiuiUa  bvvuuii!  rulliiT  ttnt'ly  cry^lal 
liui!,  liku  wwcluiroiaal  murblt,  uii.l  near- 
ly wliiu.  In  uur  (>re»i-iit  ifgmu  vhey 
hava  never  b««ii  Uaccd  lar  un  liie  .trikB, 
alUiuugli  they  attain  Iruui  liKi  lo  J(io 
Ivet  lu  tliivknest. 

■■AijUwuy  up  lliu  iiortlieasl  >iili;  ul 
i'lgvuu  lake,  alreaUy  meuliniuii,  uu  tliu 
»«»l  branvli  ul  Muuiival  rm;,  iln'ru  u 
a  blutr  bliiriy  feet  high  ui  wiuivi^atal- 
line,  yelluwikh-gray  lmie>luiii',  luoitlHa 
Milli  green  and  rviltiish-lMuwu  jiuli'lii* 
auJ  iull  ui  reticulating  «trin|{»  ul  white 
calG«|)ar.  ihe  weatlivreU  aurl'ace  Una  a 
lerrugiiiuuii  crutt,  Iruui  one-half  to  one 
uiuh  liiitk,  showing  tlie  ruck  to  contain 
a  large  pioportiun  ol  irun.  A  thii,knt-*» 
of  upwards  of  one  hundred  feat  of  tin- 
luuwtonu  ia  exposed  at  thia  place,  and 
it  cuntinuea  nortliward  alon;;  the  gliure 
for  a  quarter  of  a  mile  or  iriore.  'iln; 
other  rockn  in  the  vicinity  of  thij  dolo- 
mite consist  of  ayt'niti',  diorite,  serpen- 
tine, porphyry  and  ditfereiit  varieties  uf 
quartzite. 

"On  the  eastern  side  of  South  bay. 
lake  VVahnapitae,  and  thence  iiruuiid  the 
promontory  towards  Outlet  bay,  Mr. 
Alexiii.iler  Murray  ili  senljiil  a  euliare- 
oiis  breccia    associated  with     quartzites 

and   ^.Te*-!!*)!!!!** 

"A  band  of  maanesian  limestone  oc- 
curs at  Inland  Portace  on  Wahnapitae 
river,  about  four  miles  below  the  out- 
let of  the  lake  of  the  same  name.  It 
has  a  width  of  at  least  ;IU0  feet  across 
its  ffeneral  strike,  but  owinjr  to  the  un- 
dulation of  the  strata,  the  true  thick- 
ness of  the  band  could  not  l>e  deter- 
mined. On  frcBh  frneture  it  is  mostly 
light  trreeni-'h-jjrny  in  color,  fine  grain- 
ed, soft.  Homewhat  impuro,  and  weath- 
ers to  a  brown  color.  The  weathered 
surface  in  some  parts  is  marked  by 
small  eorrncrated  ridjres.  like  that  of  the 
Huroninn  limestone  of  Echo  lake,  which 
result  from  the  weatherin!;  out  of  min- 
ute silicious  streaks  foUnwine  the  bed- 
ding. An  exposure  of  the  limestone  nt 
the   head     of  Island   Portage     shows   a 


uiuru  maoaivv   variety   with  a    >ruwiii«lt 
gray  vulur  uu  Ireab  Irauture."  (IHO) 

HalMOMk     LiOMSMfM* 

suialt  iau!.iteil  areas  ur  uutliert  ol 
I'alwozoiv  ruiks  aiu  luuuil  at  two  or 
iiiivu  iuL'alitiea  m  luK  duiiiii  ul  .>ipi»- 
•tug.  iiiexi  iiuvu  l>i>i>u  iK'».  ribi'U  by 
Lugnu,  .\4uim;.  liailuw  ikiia  utlier  wril- 
ei»,  .So  rcoiiKiiiiu  u>t.<  liua  u-cu  madu 
ul  till'  l^ottur  Siluiian  liiii.-,uiii, ,  muiui 
oti^ur  uu  a  Dumuar  ol  Ui*  wlajiJs  m  lake 
N linking,  iiie  Lppii  .Miiiuau  strata, 
tliiituii  and  Aiugaiu,  at  llie  lieud  el 
lake  it'inukuiiiiiig,  liavc  bceu  quairiiit 
till  lime,  aud  111*  ruck  haa  Ikvu  u.ijd  t.ir 
InuiidaliLiii  stuhe  athi  lor  the  Wai:'«  uf 
uiiii  ur  t»u  builuiugs  IB  tlie  villages  uu 
the  aliurca  ol  thu  lake.  Uccintly  Iha 
»toi:o  nuarried  in  the  vicinity  of  Uailey- 
bury  village  liui.  been  ii«eii  m  e.,ii,iiue- 
tioi;  uf  culverts  uluug  tJie  line  of  the 
Xeimakamiiig  uii>l  .N.Tii,ein  Ontario 
raii«»a,.   mom  of  good  lUa  and  quaijtv 

In  ulitaiiiable  at  a  iiiiiii><vi  o|  poiiiti. 

These  Umestom  ,tiaiii  uie  likely  to 
bo  of  gieat  liii|pi)H,iiin.  ,is  the  luigd 
arvaa  ul  agiicultural  lands  to  the  north 
iiiiU  West  aie  now  beiiijj  rapidly  Hcltled. 
Limestone  u  fuiind  at  few  places  in  tht 
district,  anJ  the  freij-ht  on  material 
friini  the  quarries  (o  the  east,  down  tha 
Ottawa  valley,  or  to  the  south  will 
pruliibit  competition  with  thu  Tcmii- 
kamiii),'  ((iiariies.  I  h.'  M..iie  heie.  Hlnch 
IS  i)f  a  suitable  quality,  will  be  required 
iiir  bnniiiij;  into  liii  e,' loi  buildiiiK.s,  for 
railway  struotiir-s.  and  possililv  for 
metallurgical  anu   other   usi.s  It    will 

he  seen  aowcver,  from  the  aralysii 
givi'M  below,  that  on  account  of  the 
]ireseii(e  of  majfnesia  there  are  simie 
M>es  to  which  these  limestones  and  the 
lime  priiduced  therefrom  are  not  adapt- 
ed. If  lime  rarryliicr  a  hijfh  percentage 
iif  ealciuni  cnrbonnte  is  required  it  will 
either  have  to  be  lirnu'.'ht  from  a  dis- 
tance, or,  it  is  possible  that  marl  from 
some  of  the  lakes  in  the  district  can  be 
ntilized. 

Dr.  Uarldw  gives  the  following  de- 
•^iription  of  tbo  I'nlirozoic  limpstones 
.111(1  tlii'  a--iiiate(l  strata  ot  thu  dis- 
tiiet: 


Cbazy,  Birdieye  and  Black  River 

"On  the  west  side  of  Iron  island  in 
lake  Xipiisinijr.  beds  of  eh(W0late* 
brown  and  yellnwi-h-irray.  coarse  sand- 
stone nr  gnt.  oecasinnaily  becoming  a 
tine  conglomerato.  re«t  unconformably 
on  the  uptiirneil'  edges  of  the  pneisslo 
rocks  classified  as  Laurentinn.  The 
rock  is  onipisc'l  c^f  loosely  compacted 
and  room  ed  ■';mit:-  if  qtiart/.  more  or 
less  abur  lantly     coated     with   hydrons 
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oxide  ut  irun  with  little  or  uu  intvi- 
■titial  materiel.  The  loweat  beds  are 
of  a  brown  color,  with  ocxuaiouul  iiglit- 
er  8{jota  truiu  which  the  irou  oxiae  ha« 
beeu  removed,  while  hi^lier  Ueun  ure 
jellowisii-gru^',  also  allowing  lighter 
colored  aieas.  When  subjeeua  to  tlie 
uction  ot  the  weiither,  curioUi  aub^jiiaM- 
cal  rings  suggestive  ot  eoncretiuiiaiy 
action  appear  on  the  exposed  surlace, 
but  a  close  inspection  nhuus  no  appar- 
ent difference  eitlber  i.i  comio  i  i-n  or 
texture  ot  the  part  where  these  are  de- 
veloped. The  beds  are  of  good  tliiik- 
neas,  but  would  be  useless  lor  building 
purposes  ou  actrount  of  the  loose  and 
triable  nature  of  the  sandstone.  Little 
or  no  calcareous  matter  is  present, 
which  is  a  rather  unusual  feature,  as 
even  the  coarse  arkose  or  congloiner- 
ative  lying  at  he  base  of  the  Manitou 
islands  outliers  contains  a  considerab.e 
admixture  ot  carbonate  of  lime.  Munay 
mentions  the  linding  of  loose  fragments 
of  limestone  with  characteristic  Cha/.y 
fos.sils  that  possibly  overlies  these  sand- 
stone*, which  may  thus  represent  the 
basal  portion  of  t'he  Chazy  formation. 

"The  Manitou  islands,  hve  in  number, 
are  situated  about  the  middle  of  the 
wide  open  space  in  the  eastern  part  ol 
the  lake,  'ihe  largest  and  most  iiortii- 
erly  of  these  islands  is  about  a  mile  in 
length  from  east  to  west,  and  is 
known  as  the  Great  Manitou  or 
Newman's  island.  The  next  in  size  and 
in\i)ortance  is  the  little  Manitou  or 
.\!  Donald's  island,  while  the  other  three 
are  so  small  and  insignihcant  that  they 
have  not  been  separately  named. 

"The  must  southerly  of  these  islands 
is  somewhat  less  than  a  ipiarter  of  a 
mile  long,  but  only  a  few  chains  in 
wiiiili.  Un  the  southeast  side  of  the 
island  is  a  dark  brown  arenaceous  lime- 
stone, containing  angular  or  subangular 
fragments  and  pebbles  of  the  subjacent 
gneiss.  This  rock  is  of  no  great  thick- 
ness, and  passes  rapidly  upward  into  a 
yellowish-grey  arenaceous  limestone. 
llie  whole  section  exposed  is  of  small 
extent  and  thickness,  the  beds  lying  in 
nearly,  if  not  quite,  horizontal  succes- 
sion. Tlie  shore  is  strewn  with  large 
angular  blocks  of  the  coarse-grained, 
yellow  ish-gr.'iy,  arenaceous  limestone, 
oontaininc  many  weathered  and  water- 
worn  fragments  of  obscure  cephalopod- 
like  remains.  .These  fragments,  accord- 
ing to  Dr.  II.  M.  Ami,  who  has  examined 
them,  resenible  Kudoccras  niultitubu- 
latum  (Hall)  from  the  Trenton  and 
Ui-ek    River. 

"McDonald's  island,  or  the  Little 
Manitou.  is  alxiut  half  ,i  mile  in  length 
from  mirth  to  «outh.  and  of  no  great 
breailth.  At  the  southwest  corner  is  a 
small  patch  of  yellowish-gray  limestone, 
occurring  in  beds  which  have  little  or  no 


inc. illation,  'ihe  only  fossil  remains  vis- 
ible at  this  locality  were  fragments 
representing  chietly  the  siphuncles  of 
orthoceratites  together  with  crinoiU 
stems  and  casts  of-  supposed  worm-bur- 
rows. Small  outlying  patohes  were  also 
noticed  beneath  the  surface  of  the 
water. 

"About  the  middle  of  the  island,  on 
the  west  shore,  the  thickest  exposure  of 
the  whole  of  these  outliers  is  exjHJsed. 
The  total  thickness  is  about  thirty  feet, 
the  beds  showing  a  gentle  inclination  to 
the  west.  At  the  base  is  a  greenish  or 
yellowish  arenaceous  limestone  holding 
decomjioned  fragments  and  pebbles  of 
the  gneissic  rooks  beneath.  This  is 
overlain  by  a  yellowish,  arenaceous 
limestone,  comparatively  tree  from 
coarse  fragmental  material,  which  in 
turn  gradually  passes  upward  into  grey 
limestones  and  shales  bidding  numerous 
fi>s>il  remains.  The  orthoceratites  are 
characteristic  and  numerous,  and  one 
specimen  obtained  must  have  belonged 
to  an  inili   idual  over  six  feet  in  length. 

"  ^mall  exposures  of  the  basal  con- 
glomerate and  overlying  arenaceous  lime- 
stone occur  on  the  west  side  of  the  Great 
.Manitou  Island,  these  rocks  dipping 
south  .5  degrees,  while  on  the  south 
shore,  near  the  old  wharf,  is  a  small  out- 
crop of  areiiaeeniis  limestnne  dipping  east 
at   a   low  angle. 

Trmton 

"  Between  Deux  Rivieres  and  Mattawa 
are  several  small  comparatively  Hat- 
lying  exposures  of  sandstones  and  lime- 
stones resting  upon  the  l.aurentian 
gneiss  close  to  the  edge  of  the  river, 
that  are  completely  covered  during  times 
of  freshet.  'I'lie  sections  ex|>osed  arc  of 
no  very  great  thickness  or  extent,  the 
beds  dipping  in  a  southerly  direction  at 
a  low  anu'le.  The  most  important  of 
these  outliers  is  the  one  situated  on  the 
north  -UU'  of  the  river,  about  four  miles 
above  Deux  Rivieres.  The  basal  or  sand- 
stone beds  formerly  furnisheil  material 
for  the  manufacture  of  grindstones  ,>f 
an  excellent  quality,  while  local  lime- 
kilns utilized  certain  portions  of  the 
hisrher  beds  exposed  in   this  escarpment. 

"  .About  six  miles  below  .Mattawa  two 
small  outliers  of  a  light-yellowish  and 
purplish.  gray-weathering  arenaceous 
linipstone  are  seen  in  the  north  bank 
of  the  Ottawa  river,  containing  abund- 
ant fossils  characteristic  of  Lower  Tren- 
ton period.  Resides  the  rock  in  situ, 
t'le  beacli  in  the  vicinity  of  the*p  out- 
liers contains  3  large  nrnnber  of  s.^me- 
what  water-worn  blocks  of  these  fossili- 
ferous  strata. 

Ointon  and  Niagara 

"The  rocks  of  this  nge.  exposed  on  the 
shores  and  islands  of  the  northern  por- 
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tjon  of  lake  Teniigkaming,  have  been 
of  excepliuiiul  interest  to  geologists  ever 
•iiiee  tlieir  discovery  aiij  ileseription  by 
Logan  in  1845.  Ueographically,  this 
outlying  patch  is  so  wulely  separated 
from  any  locality  where  rocks  of  similar 
age  are  now  known  to  exist,  that  it  hak 
been  a  question  whether  it  is  indicative 
of  an  area  oi  marine  suhiiiergence  con- 
nected with  that  in  which  the  fossilit'er- 
ous  strata  of  Hudson  Hay  were  deposit- 
ed, or  whether  it  was  in  some  way  con- 
nected with  the  Niagara  basin  to  the 
southwest.  It  has  been  previously  as- 
serted that  these  rocks  belong  rather 
to  the  great  northern  trough  connected 
with  Hudson  Bay,  of  which  they  are 
probably  an  outlier,  and  the  absence  of 
all  strata  of  Niagara  age  in  the  region 
bordering  the  lower  Ottawa  has  served 
to  strengthen  this  belief.  .Although  in 
litholopical  character  and  color  therocks 
of  similar  age  exposed  on  Teiniseaming 
exhibit  a  marked  similarity  to  the  Ni- 
agara exposed  further  to  the  north,  the 
rich  and  varied  fauna  eliaracteristic  of 
this  outlier  i>re-etit*  no  corresponding 
resemblance,  but  rather  a  close  analogy 
with  the  Niagara  torination  of  south- 
western Ontario. 

"It  has  been  shown  that  a  pronounced 
similarity  exists  both  in  litbological 
character  and  fossil  remains  between 
the  Niagara  of  the  Winnipeg  basm  and 
that  exposed  in  the  vicinity  of  the 
Churchill  on  Hudson  Bay,  although  these 
areas  are  now  widely  'separated,  while 
both  present  organic  forms  that  are  en- 
tirely larking  in  the  Temiscaming  out- 
lier. These  facts,  therefore,  seem  to 
prove  that  the  seas  in  which  the  Nia- 
gara sediments  of  the  Winnipeg  ba»in 
and  of  Hudson  Bay  were  di  posited  were 
practically  continuous,  while  both  were 
separated  from  the  Temiscaming  basin 
and  the  region  to  the  southwest. 

"The  strata  forming  the  Teniiscaniing 
outlier  occur  in  the  form  of  a  shallow 
synclin?'  'rough,  occupying  soiiiewhat 
more  than  the  breadth  of  the  lake.which 
is  here  about  six  miles,  and  extending 
from  the  northern  end  of  Moose  or  Hry- 
son  Island,  northwestward  beyond  the 
confines  of  the  present  map.  "  On  lir)th 
sides  of  the  lake  the  rocks  incline  to- 
wards the  water  at  varying  angles,  de- 
fjendinu  on  the  character  of  the  shore- 
ine:  although  in  L'eneral  the  dip  does 
not  exceed  10  degrees,  and  ansles  of 
lesser  amount  are  far  more  common.  On 
Mann  or  Burnt  Island,  as  well  as  on 
the  peninsula  to  the  north,  the  lime- 
stones show  n  very  gentle  westerly  in- 
clination of  hpf,v.^'-n  oni-  a:!,!  (wn  tip 
prees.  while  on  Percy  Island,  near  the 
west  shore,  the  rocks  are  very  nearly 
if  not  nuite  horizontal.  It  is  thus  evi- 
dent that  any  section  made  must  of 
necessity  be  more  or  less  ideal,  and  any 
thickness  based  on  the  observed  angles 
of  the  dip  is  sure  to  be  misleadinp.  ine 


whide  thickness  exposed  in  any  one  leo- 
tioii  is  somewhat  less  than  150  feet,  and 
It  seems  certain  that  the  total  amount 
of  tha  Niagara  exposed  on  this  lake  can- 
not be  greater  than  300  feet,  and  may 
be  considerably  less.  The  occurrence  of 
loose  angular  fragments  and  slabs  of 
grayish  dolomite,  resembling  that  ex- 
posed in  the  vicinity  of  Lake  Huron  and 
Nipissing  and  containing  characteristic 
Trenton  fossils,  has  been  noticed.  These 
are  distributed  at  several  points  on  the 
shores  of  the  lake,  and  specimens  were 
collecteil  from  the  northeast  shore  of 
Chiefs  Island.  Although  their  source  has 
not  yet  been  ascertained,  the  angular 
character  of  the  fragnicnts  and  their 
abundance  shows  clcarlv  that  this  can- 
not be  far  distant-  The  lake  is  here 
over  im  feet  in  depth,  and  it  is  just 
possible  that  below  the  Niagara  lime- 
stone and  concealed  beneath  the  waters 
of  the  lake  there  exists  an  area  of  Cam- 
bro-SJIurian  rocks.  This,  however,  can 
only  be  ascertained  by  boring,  as  no  ex- 
posures of  these  rocks  were  encountered, 
although  a  diligent  search  was  made 
with    this   object    in    view. 

"The  relatively  smaller  quantity  of 
conglomerates  and  sandstones,  charac- 
teristic shallow  water  deposits,  and  the 
rajiid  alternation  from  these  coarser 
elastics  to  the  fine-grained  limestones 
indicative  of  deep  wate.  deposition,  point 
to  a  rather  sudden  marine  invasion  ; 
while  the  comparatively  great  volume  of 
strata  remaining  shows  a  prolonged  sub- 
mergence. The  fine  grained  character  of 
most  of  the  liniestimes  show  that  their 
ileposition  took  place  in  a  quiet  arm  or 
extension  of  the  sea.  not  atfected  by  the 
open  ocean,  while  the  abundance'  and 
character  of  the  fossil  remains  are  ample 
testimony  of  the  genial  char-  ter  of  its 
waters. 

"As  exposetl  on  the  west  side  of  Wa- 
bis  Hay.  in  the  northwest  corner  of  the 
lake,  the  lower  portion  of  this  forma- 
tion i<  i-ornpo<ed  of  a  loosely  coherent 
sancNtone  or  L'rit  alternating'with  thin- 
ner beds  of  a  fine  consloinerate.  with 
pebbles  chiefly  of  lluronian  quartzite. 
most  of  which  have  a  thin  coatincr  of 
yellowisli  or  brownish  iron  oxide,  while 
tlic  matrix  consisting  of  similar  mater- 
ial in  a  finer  state  of  division,  contains 
a  sli^dit  admixture  of  calcareous  matter. 
The  actual  contact  between  this  and  the 
iind.rlyinL'  slate  of  the  lluronian  is  nob 
^cen,  althoiiiih  only  a  few  yards  inter- 
vene between  the  exposMres  of  the  two 
rock-i.  The  e\i«tiii'_'  relations  can.  how- 
ever, be  made  out  pretty  clearly,  for 
v.hili-  the  rnnina.t  and  rather  massive 
slaty  rock  which  here  represents  the  Hu- 
ronian  occurs  in  exposure*  with  more  or 
less  rounded  or  hummockv  outlines  the 
arenaceous  strata  of  the  Niagara  dip 
ofr  or  away  from  these  hillocks  at  an 
angle   of   n  degrees. 
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"At  Uuilej'bury,  on  tlie  weateru  sbure 
uf  the  lake,  cluau  to  the  water's  eUye 
and  cropping  out  from  the  Hhiuglu  in  s 
suiuii  txjjuauie  ul  liguiytUow  Uiie-graiu- 
ed  liiuesluiie,  without  viiiiblu  tussil  re- 
uiaiiiD,  dipping  northeast  23  degrees.  The 
UUcovery  oi  limestone  with  tlie  general 
contour  ot  the  country  in  ita  vieinity, 
seem  to  suggest  that  a  small  patch  ot 
Kiagaru  e.vteiids  uortlierly  along  this 
shore  towards  Wabis  ISay,  being  perhaps 
three  miles  in  length  by  about  a  quarter 
of  a  uiile  in  breadth,  underlying  the  clay 
whieii  here  etfcctually  conceals  any  rocks 
which    may    be    beneath. 

■■l''urther  south,  on  Percy  Island,  which 
is  nnly  a  tew  eliains  in  length  and  is 
separated  from  the  western  mainland  by 
a  very  shallow  and  narrow  channel,  the 
rock  exposed  is  a  light-yellowish  lime- 
stone, presenting  a  very  uneven  or  cav- 
ernous surface  as  a  result  of  unequal 
weathering.  The  strata  are  nearly  if 
not  quite  liorizontal  and  >veather  from 
yellow  to  brown  or  almost  black,  «9  a 
result  of  the  iron  present.  Sh"l  ,  of 
various  species  of  brachiopods  are  some- 
what miiiierous. 

"  I'his  fauna  represents  the  Clinton  or 
base  of  the  Niagara  or  lower  part  ol 
the  Silurian. 

"  The  northern  and  western  points  of 
Chief's  Island  rise  into  comparatively 
high  ridges  of  massive  quartzose  sand- 
stone or  quartzite-grit.  which  present 
the  usual  rounded  and  glaciated  outlines. 
Sheltered  in  the  bay  intervening  between 
these  two  points  is  a  small  patch  of 
boulder  conglomerate,  composed  of  sub- 
angular  masses  derived  from  the  under- 
lyins  oiiartzite.  These  are  embedded  in 
a  cii'oaieo-arenaccous  matrix  composed 
chiefly  of  pebbles  and  finer  material,  the 
whole  representinj;  evidently  a  boulder- 
slrewn  beach  covered  by  later  sediments 
of  the  Niagara  formation.  The  surface  of 
th"!  quartzite  on  which  this  congloraer- 
at«  rests,  presents  the  hummocky  char- 
acter so  common  in  the  case  of  the  'i  '  ri 
.Vrchiian  Ntrata.  tlic  irrociilar  rrai  ks 
and  dcprpssions  lioins  filled  by  the 
ronglomcrato.  Subsequent  glacintion 
has  removed  muoli  of  the  material,  so 
that  the  exposure  now  presents  a 
plane  surface  with  a  more  .or  less 
ntt-liko  strueture.  the  framework  be- 
ing: represented  by  the  finer  nren- 
aceoHs  cement,  while  the  meshes 
or  interstices  arc  occupied  by 
truncated  sections  of  quartzite  boul- 
ders as  well  as  of  the  rounf'ed  hillocks 
of  the  solid  rock  beneath.  Some  of  the 
boulders  tirc^ent  in  this  confflo?nerate 
«en'  evidently  lKit;«  concretions,  as  they 
exhibit  c.onceniric  structure  and  weather 
very  ni»ty,  owing  to  the  disintegration 
of  the  large  proportion  of  iron  present. 
Tlie  finer  cemeniinw  material,  while  re- 
latively much  smaller  in  amount  than 
!he  pebbles  and  boulders,  is  always  of 
a    greenish    or  yellowish    color    and     fre- 


<]ueutlly  cuutaius  corals  and  urthoeera- 
Ules,  Ihu  action  ot  the  neailicr  uas 
partially  obliterated  the  glacial  striae 
ou  luis  tiuer  niamx,  but  lue  aeuUoiis  ui 
the  quartzite  buuiuero  and  huiuiuocks 
exhibit  these  null  kings  lu  gieai  pel  lec- 
tion. 

Un  tiie  oouili-westcrii  siiuie  oJ  C'liiei'-, 
Island,  Is  aiiulher  small  patch  of  a  liner 
giained  conglomerate,  tue  pebbles  of 
quuiizite  being  less  numerous  and  ul 
uiucu  smaller  sue,  while  the  matrix 
contains  much  more  calcareous  matter. 
xae  rock  dips  souin-eust,       o  uegieei. 

"A  number  ot  rather  badly-pie-erved 
fossils  were  secured  at  this  locality.  .  .  . 
wuich  lepieseuts  the  Llmiou  lormatiou 
ol    luwei    porlluu  of    lUc   .Nutguiu. 

uu  lUe  east  siue  of  the  laKc,  from  a 
pomt  south  of  Chiefs  island  to  witbiu 
Less  thuu  a  quarter  ol  a  nine  Irom  I'lciie 
Point,  the  snore  is  occupied  by  a  tiar- 
row  iriiige  of  the  basai  cougioi!ieii.'.ej 
and  sandstones  of  tlie  Niaguia.  The 
uoarser  beds  are  of  llie  bouiuer  conglo- 
merates already  described,  lepresentiug 
simply  a  talus  of  angular  and  subaiigu- 
lar  fragments  detaclied  from  the  eleva- 
tions in  the  immediate  vicinitv  of  the 
ex|)osure»,  consolidated  togeti  r  by  a 
Cnei-Kiained  arenaceous  cement  of  a  yel- 
lowish color,  in  which  are  also  embedded 
fragments  of  corals  and  orthoceratites. 
"1  liis  boulder  conglomerate  passes  up- 
ward into  a  fine  conglomerate,  in  turn 
replaced  by  a  coarse  grit,  and  becoming 
tinally  a  yellowish,  rather  friable  sand- 
stone. These  beds  run  in  long  undulat- 
ing curves,  closely  following  the  general 
outline  of  the  underlying  quartzite  with 
a  general  westerly  dip  at  angles  varying 
from  10  degrees  to  15  degrees.  The  ac- 
tion of  the  waves  has  in  places  caused 
this  to  disintegrate  very  unevenly,  leav- 
ing a  rough  pitted  surface.  At  Piche 
Point  and  for  some  distance  north  the 
Hiironian  quartzite  is  left  entirely  de- 
nmled  of  these  deposits. 

■In  the  bay  to  the  south  of  Piche 
Point  and  between  this  and  Wright's  -il- 
ver  mine,  there  arc  two  small  patches 
of  thinly-bedded  light  yellow  arenaceous 
limestone,  dipping  in  a  southerly  or 
sonili-weslorly    direct  inn,  5   degrees, 

iniiiiediately  south  of  Wright's  mine  is 
iinother  small  patch  of  similar  arena- 
ceous limestone,  dipping  south-west  (i 
dejreea. 

"On  the  eaist  shore  of  the  lake,  nearly 
opposite  liryson  Island,  there  arc  two 
'tiore  small  patches  of  the  arenaceous 
limestone  exposed  at  the  shore,  wrapping 
round  the  hummocks  of  Huronian  quart- 
zite ami  dipping  in  a  soutiicrly  or  south- 
westerly direction  5  degiees.  None 
of  these  small  patches  of  limestone  con- 
tained any  visible  fossil  remains. 

"<)n  Hurnt  or  Mann  Island,  as  also  on 
the  two  smaller  islands  between  this  and 
Brysorf   Island    (Oster   and   Brisseau   is- 
lands), as  well  as  on  the  high  promon- 
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Ujr>  iteparutiinj  WabU  and  Suiwu  baj* 
ju  the  iiorUieiu  pan  oi  tliB  luke,  are  ex- 
posed the  liiinatoiies  uud  shales  that  rc- 
prciteiit  the  deepwuter  deposits  ol  lliis 
period.  Ihe  limestone  is  ot  u  pale-jellow 
or  cream  color,  weathering  waitiah,  and 
varies  iu  thickness  from  a  iew  intlies  ui> 
to  two  feet  or  over,  borne  of  the  bed* 
are  very  liuejjrained  and  of  rather  even 
texture,  and  it  is  possible  that  oome 
parts  may  prove  to  be  sulliciently  uni- 
form for  use  as  lithographic  stone.  A» 
a  building  stone,  it  is  of  excellent  qual- 
ity. These  limestones,  on  the  north 
shore  of  the  lake  at  Uawton  Point,  dip 
u  little  douth  of  west,  at  an  an^'lc  of  be- 
tween one  and  two  degrees,  rtsin^'  into 
cliffs  of  over  a  hundred  feet  in  lieijjht  on 
the  west  side  of  Sutton  Bay,  and  form- 
ini;  a  somewhat  elevated  rocky  plateau 
Wi  gentle  westerly  slope,  correspond- 
ing linly  with  the  angle  of  dip  towardu 
Wall  Hay.  The  east  shore  of  .Mann  Is- 
land pii  ,,nis  a  somewhat  similar, 
though  much  lower  escarpment,  while 
the  western  shore  is  a  gently  shelvinj; 
beach,  which  at  low  water  reVeals  con- 
siderable areas  of  the  almost  horizontal 
limestones.  Some  of  the  beds  contain  a 
considerable  proportion  of  silica  of  » 
cherty  character,  and  all  the  fossils  are 
more  or  less  silicified.  The  action  of  tho 
weather  causes  them  to  stand  out  in  re- 
lief, and  often  displays  their  minutu 
structures  perfectly.  A  large  collection 
of  these  fossils  was  made  along  tho 
western  shore  of  Mann  Island."  (ICl) 

llie  following  is  an  analysis  of  a  sam- 
ple 01  the  rock  from  Farr's  quarry,  Hai- 
leybury,  Silurian  limestone: 

Insoluble  residue l.CiO 

Ferric  oxide,  and  alumina 08 

Lime 2!)  5(1 

Magnesia 21.59 

Carbon   dioxide 46.84 

Sulphur  trioxide     70 

100.  S!> 
Shell  Marl 

"Deposits  of  this  kind  are  frequently 
found  below  accumulations  of  peat,  the 
marl  in  these  instances  being,  therefore, 
of  not  very  recent  formation,  but  in 
other  cases  it  is  found  to  be  still  in 
process  of  deposition,  covering  the  bot- 
toms of  shallow  ponds  or  lakes. 

"Emerald  Lake,  about  live  miles  west 
of  tlie  Opimika  Narrows,  is  at  the  head 
waters  of  one  of  the  branches  of  Opi- 
mika Creek,  which  reache.s  lake  Ti-mis- 
kaniing  from  the  west  innnedi- 
atelv  above  the  C'pimika  Nar- 
rows. This  creek.  as  well  as 
the  lakes  which  it  empties,  are  remark- 
able  for  their  clear  water.  Knierald  Lake 
itse't  is  comparatively  insisrnificant  in 
size,  being  only   about   halt     a   mile  in 

(1«1)   O.S.C.,    1897,   pp.   120-12S  I. 


length  by  a  quarter  of  a.  mile  in  great- 
est width  at  the  southern  end,  gradually 
taperin;.'  towards  its  outlet  at  the  north- 
ern e.Mnmity.  The  lake  is  in  a  small 
valley,  from  eighty  to  one  hundred  feet 
in  d'vjitli.  At  the  south-east  corner  is  a 
viiy  sliallow  bay,  affording  entrance  to 
a  stream,  which  is  fed  by  a  number  of 
large  cold  springs,  that  rise  at  the  base 
of  an  amphitheatre-like  gully,  at  the 
base  of  sleep  banks,  composed  mainly  of 
«ind  aid  gravel.  The  water  of  the  bay, 
although  so  shallow,  is  very  cold,  even 
during  llie  hottest  days  of  summer, 
while  the  whole  bottom  is  covered  with 
a  deposit  of  shell  marl  of  unknown  deptb. 
'Ilia*,  this  depth  is  considerable  there  is 
no  reason  to  doubt,  as  the  soundings 
made  with  long  poles  failed  to  reach  the 
bottom  of  the  deposit.  Besides  this  bay 
tile  whole  lake  coiftains  marl  deposited 
on  the  bottom,  while  the  pebbles  and 
boulders  near  the  outlet  show  a  consid- 
erable coating  of  this  loosely-coherent, 
earthy  carbonate  of  lime.  The  water  of 
these  springs  is  evidently  calcareous,  and 
is  found  to  be  slightly  aperient. 

"According  to  .Mr.  J.  F.  VVhiteavet, 
who  lia»  examined  the  specimens  of  fresh 
water  shells  obtained  froiu.this  locality, 
the  species  represented  are  Splioerium 
sulcatum  (Lam.),  and  Planorbis  Trivol- 
vis  (Say)  var.  .Macrostomus  (Whit- 
cavesj . 

"A  sample  of  the  marl  examined  in 
tlie  laboratory  of  llie  Survey  was  found 
to   lia\e   the   following  composition. 

Per  cent. 
Hygroscopic     water   (after  drying 

at   100   degrees   C.) 1.08 

Lime 48.32 

Magnesia 0.04 

Aluiiiina 0.07 

Ferric  oxide 0.08 

.Manganous  oxide traces. 

Potas>a " 

Soda " 

Carbonic  acid aS.Ol 

Sulphuric  acid 0.07 

!*hosphoric    acid    O.Oi! 

Silica,  .soluble    0. 10 

[n-(iluble  mineral  matter 8.62 

Oijiunic  matter,  viz.,  vegetable 
libre  in  a  state  of  decay,  and 
inocliiets  (if  its  d<'cay,  such  as 
humus,  humic  acid,  etc.,  and  pos- 
sibly a   little  combined  water....     4.79 

Total 100.12 

".Assuming  the  whole  of  the  lime  to  be 
liie.-.eiil,  ill  lilt-  fuiiii  of  carbonate,  trilling 
quantities  of  which  are.  however,  pre- 
sent in  other  forms  of  combination,  the 
amount  found  would  correspond  to  86.28 
per  cent,  of  carbon.itp  of  lime.  The  in- 
soluble mineral  matter  was  found  to  con- 
sist of: 
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Per  cent. 

Silksft 0.2* 

Aluiiiiiui  and  ferric  uxiJe 1.51 

Lime 0.29 

.\la>!n.Mii 0.08 

AlkuJiea   (?)    0.50 

lotal S.62 

'■,\jnrl  is  ot'ti'ii  useJ  as  a  fertilizer,  ami 
(li>lM»-it<  siivli  at  that  exposed  at  Kiiier- 
aid  Lake  should  be  of  value  locally  for 
this  purpose."   (162) 

Norfolk 

There  are  frequent  exposures  of  the 
limestones  of  the  Corniferous  formation 
in  the  townships  of  Woodhouse  and 
Townsend. 

"To  the  west  of  the  Grand  River,  in  the 
counties  of  Ualdimarid  and  Norfolk,  the 
Corniferous  limestones  are  often  seen 
resting  on  the  Uriskany  formation,  and 
forming  small  eminences;  which  present 
escarpnierts,  with  the  sandstone  at  their 
base.  These  limestones  are  here  of  a 
drab  color,  and  abound  in  chert.  The 
organic  remain"  with  whi  ti  the  strata 
abound,  arc  i  ■  ely  silieihed  in  many 
of  the  beds;  .-.mile  in  others  they  have 
undergone  no  s^eh  change.    .    .    . 

•■  lli),'her  m  tlie  series,  along  the  same 
line  of  country,  blue  limestones,  some- 
times to  the  amount  of  20  feet,  with 
grey  beds  in  less  volume,  are  associated 
with  cherty  layers  and  interstratified 
with  bands  of  a  drabcolored 
limestone.  These  strata  are  some- 
time! quarried,  and  yield  stone 
fit  for  building  purposes.'/  (163) 
"It  is  remarked  by  Mr.  UeCew  that 
in  the  southwest  corner  of  Windham,  and 
along  the  east  side  of  Middleton,  very 
large  boulders  of  Devonian  limestone, 
probably  belonging  to  the  Corniferous 
formation,  are  of  frequent  occurrence, 
associated  with  others  of  Laurentian  ori- 
gin. In  the  latter  township,  the  lime- 
stone masses  are  not  found  on  the  west 
side  of  Big  freck.  wliile  those  of  Liuiren- 
tinn  rooks  continue  to  bf  as  abundant  as 
before."    (1G4) 

.\  sample  (if  limestone  from  lot  17  in 
the  third  concession  of  Woodhouse  town- 
ship, analysed  by  Mr.  Burrows,  had  the 
folldwiii;;  coinpositinn  : 

Per  cent. 

Insoluble    matter    ,'i.77 

Ferric  oxide .50 

Alumina trace 

I-iime 47.00 

Magnesia ,3.0!) 

Carbon  dioxide 41.7.S 

Sulphur    trinxide    (.'<0.'?> fJO 

Loss,  water,   etc .21 

Total 100.36 

(i«2)  G.S.C..   isnr.  pp7~i.->.--i.'57  r 

n03>   Ibid.    ]S«l.   pp.   36R-371. 
(184)  Ibid,  pp.  894-3. 


"At  Villa  Xova,  lot  IS  in  the  eighth 
concession  of  the  township  of  Towuseud, 
is  uu  excellent  expoiiure  on  which  a  quar- 
ry has  been  opened.  About  eight  fact 
are  here  exposed,  the  upper  three  being 
a  silicious  horiistone  with  corals,  and 
the  lower  live,  banded  linicstoiiu  with 
numerous  fossils.  The  best  stratum  lor 
building  purposes  is  eight  or  ten  inches 
in  thicKness,  the  last  layer  e.vposcd  be- 
ing bluer,  hurder  and  less  fossiliferous 
than  the  overlying  seams.  One  band  m 
particular  is  so  nlled  with  corals  and 
is  s:>  clean  and  compact  that  it  should 
cut  and  polish  to  a  handsome  ornament- 
al stone.  A  number  of  tossils  were  col- 
lected  here. 

"  t'ur  soiiiu  distance  south  of  Villa 
Xovu  ('  '  rock  is  quite  close  to  the  sur- 
face an.  crops  out  at  several  places.  At 
iloekfoiil,  lot  22  in  the  ninth  concession 
of  ToHiiseiid,  are  considerable  exposurui 
of  coralline  limestone  b'^aring  many 
other  fossils,  conspicuous  among  which 
are  masses  of  Stromatopora.  The  ex- 
posures are  some  acres  in  extent,  with 
the  fossils  well  weathered  out  and  lying 
on  the  surface  of  the  fields,  particularly 
where  a  small  stream  has  aided  in  the 
disii.tegration  of  the  rock.  About  20 
feet  are  exposed  in  all.  Some  Hint  of  a 
rfddish  color  is  attached  to  many  of  the 
corals  and  much  resembles  that  at  Villa. 
Xova."  (165) 

N  irthutnberUnd 

"The  suinniit  of  this  mass  of  strata, 
[of  the  Trenton  group],  crosses  Crow 
River  at  the  fall,  north  ef  the  town  line 
of  Marmora  and  Kawdon,  with  a  slope 
of  42  feet  in  a  mile.  The  river  here 
Hows  on  the  axis  of  an  undulation,  on 
» hicli  22  feet  of  the  same  beds  airain 
come  to  the  surface,  resting  on  a  pro- 
trusion (if  l.aurentian  s.venite  in  Kaw- 
don. on  l-aiirentian  iron  ore  at  .Allan's 
-Mills  in  Seymour,  two  miles  fan  her 
down,  and  on  line-grained  augitic  nap, 
still  two  miles  beyond.  Large  fragments 
of  the  trap,  cemented  together  by  lime- 
stone, form  a  liieciiated  lie-'  at  the  base 
of  the  fossiliferous  rock.  Xear  its  junc- 
liiiii  Willi  the  trap,  the  Silurian  lime- 
stone assumes  a  variety  of  colors,  red, 
orange,  bine,  green  and"  yellow;  and  it 
sometimes  happens  that  all  these  colors 
are  displayed  on  one  surfaee.giving  an  ap- 
Iicaiance  a  giioil  deal  rescnililinir  rude 
miisaic.  In  the  strata  south  from  the 
trail,  the  black  chert,  and  the  silicified 
fo'sils  blackened  with  \  esretable  mat- 
ter, lie  on  a  ground  of  whito-weatheri.ig 
limestone  in   rrrpnf   abundance. 

"The      banks    df      vhe      Trent      below 

Ilealey's   falls,   which   are   a    little   above 

Crow    Bay.   at    the    junction      of    Crow 

River,   rise   in   vertical    limestone    cliffs 

"•mellmes  upwards  of  40  feet,  the  strata 

(    which   are   filled    with   the   fossils  of 

(lti.-i)    B  M..   Vo"     »IT..  pp.   142-43. 
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the  Irenton  foriimtion.  Tho  lowest  beil» 
of  the  cliirs  ate  fiiim  4  to  8  iii.lu-s  thick, 
the  surfaces  Ijtiiig  thickly  stiidiled  with 
black  woatheifd  io,sils,  claclly  an  Or- 
this.  Abfjve  these  l,c<is  is  a  stninj;  one 
about  3  feet  thick.  .  .  The  rest 
of  the  exposure  consists 
dark  grey  or  blackish 
blue  limestone-.,  alternating 
dark  preen  calcareo  aiKillaceou^ 
Thesi  beds  are  very  fos^ilifcrous 
Frorj  Crow  Hay  to  KamsaV's 
falls,  on  the  ninth  lot  of  t"he 
sixth  range  of  Seymour,  a  distance 
of  ahout  four  miles  and  a  half, 
tho  measures  aecuinulato  at  the  rate  of 
about  40  ;eet  in  a  milej  and  at  the  lat- 
ter place  they  rise  in  vertical  dills  on 
each  side  of  the  river  to  the  heii'ht  of 
40  or  50  feet.  All  tho  beds  are"  filled 
with  Trenton  fossils,  and  some  arc  al- 
most a  mass  of  Leptaena  serieeii    .     . 

"Between  Peterborough  and  Rice   Lake." 
the    Otonabe^    nowhere    exhibits    a    rock 
section,  nor  was   there   one   observed  at 
any  place  between    Rico  I.ako    and  the 
shore  of  Lake  Ontario  at  Cobour";  but 
at   the  latter   place   and   lu'tween  it  and 
lort    Hope,    there    are    some    small    ex- 
posures  of      blackish-grey     thin    bedded 
•ncdular     lim»stone     and     shale,    which 
among   other   Trenton   fossils,   hold    Lin 
giila  Canadensis  and  Asapliiis  mcistos.' 
(166)  " 

•'  From  the  Moira  rivei  the  Trenton 
[formation],  continiu's  along  the  norih 
side  of  the  bay  of  Quinte.  and  is  well 
seen  in  lowlying  ledges  in  rear  of  the 
town  of  irenton."  (167) 

Ontario 

The  following  para;.raphs  dealing  with 
the  limestone  exposures  of  fhitario 
county  are  taken  from  the  Reports  of 
the   (ieological   .'^llrvev  : 

"The  farthest  up  exposures  of  Trenton 

limestone,   near   the   lake     shore,   occur 

about   a  mile   south   of     the  village   of 

Oshawa,  in  ".hitby,  where  the  dip  is  X 

.>  degrees."   (I(JS) 

"Retweon  Balsam  Lake  and  Lake  Sim- 
m'"'  f^/'i^'-'"'"  "{  nearly  thirtv  miles, 
the  detailed  distribution  of  the  "outcrop 
of  the  formations  [Trenton  irroup]. 
which  ive  have  been  tracing,  has  not  been 
ascertained.  The  Iwse  of  the  .s,.ries  is 
supposed  to  be  limited  northw.ird  bv  the 
south  branch  of  the  Rlack  River. .n  tribu- 
tary of  the  Severn.  It  com-s  upon  the 
ea.st  side  of  Lake  St.  John.  in 
■•■0         fifth         range  of         Rama, 

and  continues  from  the  west 
side  to  H  cove  in  Lake  Couch ichin".  on 
the   thirtieth     lot  of     the  lake     front. 

(Iflfi)  G.S.C.  !»«.•).  pp.  i.s7-isn. 
(107)  Ibid.  IfKlI,  Sum    Kept,  p  I7g 
(1(W)  Ibia.  1883.  p.  m>. 


Crossing  thi.«  lake,  it  would  strike  the 
tifth  lot  of  the  tenth  range  of  Orillia, 
where  it  is  concealed,  and  pass  to  the 
mouth  of  the  Coldwater  in  Matchedash 
Bay. 

■On  Lake  St.  John  the  lowest  Silurian 
bed-,  not  far  removed  irum  the  Lauren- 
tiaii    gneiss,    consist    at    the    base    of    a 
yi'llortish        linegramed        and        some- 
what      arenaceous        limestone,        pass- 
'"7      '"   "      few        feet        to      a       diab- 
colored,  compact  limestone  with  a  con- 
choidal  fracture,  some  of  the  strata  re- 
sembling    the       Marmora     lithographic 
stone.   The  thickness  seen  i«  abo,-t  twen- 
ty feet.    Fossils  are  rather  scarce  in  the 
rock,  and  somewhat  obscure.   .   .    In  one 
of  thebeds.  the  fossils  a  re  coated  with  a 
leek-green   mineral,   and    the   same    sub- 
stance  invests  what  appear   to  be   very 
small  fissures  in  the  rock    ;;:,  Lake  Cou- 
chiching    there    i--    exposed      above    the 
^yater   nearly    the  same   thickness   cf  a 
similar  limestone,  which  is  nuarried  for 
building     and    lime-burning,     for      both 
of  which  p;iri>os,.s  it  is»well  suited.    .     . 
"On  the  east  side  of  Lake  Couehirhing 
tht-se   beds  reach   the  line  between   tlia 
townships   of    Rama    and    .Mara,   where 
they  become  covered  over  with  drift,  so 
tha'.  their  precise  summit   has  not  been 
detennined.    Proceeding  southward,  tiio 
strata,    a'ter    an    interval    of      conieal- 
ment,  are  again  exposal  in  Mara,  strik 
ing  to  the  northward  of  east,  ind  .-om 
ing  upon   the  b.-nksofthe  Talbot  River, 
about   three  miles  and  a   half  from  the 
lake    shore.      The    sections    are    selilom 
over  five  feet  in  thickness,  and  a  berier 
display  exists   at   the   northern   extrem- 
ity of  Canise  I-^Iand.  opposite  the  mouth 
of   the   Talbot,   where   the   beds   present 
an   aggregate     of      ten     feet    over    the 
water's     edge.     The     upper   laver-i   am 
thin,  coarse,   and   irregularly   deoosited, 
but  the  lower  ones  are  thicker,  and  af- 
ford good   limestone   for  buriiinT      This 
locality,    with    those    on    the    Talb  ir.    13 
very  fossiliferous.  the  species  b'-iiii;  such 
IS  characterize   the   Trenton  iirmation. 
"A  ridge  of  the  Trenton   f.Kmaticn  is 
met   with     near     tho     Heaver  River     in 
Thorah.  and  on  Craves  Island,  which  is 
considerably     to  the     south  of     Canise, 
ari'   to  be   seen    some   cal:-,ircoiis   rocks, 
which   are   probably   pretty    11211    up   in 
t^e  -cri;-..   Southen-twardly.  similar  beds 
strike      the       main       shore       on      the 
twenty-second       lot       of         the       first 
range      of     Thorah.       not      far     from 
t;ic  luico  rr.rnir  of  Krock:  nnd  it  is  said 
that   similar   limestone   is   rret    with   on 
the        twenty-third         lot        of         the 
eiirhth       ranje       of       the        la.st-men- 
ti'   'cd     township.     On     the  former  lot. 
the  lieds  are  from  three  to  eight  inches 
thick,   and   constitute   an   aggrjsrate   of 
ton  or  twelve  feet   over  tht    sur-r'aeo  of 
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Lake  Simcoe.  They  yield  excellent  lime 
when  burnt,  and  are  occasionallyr  lit  fi' 
building.  At  this  place  a  favor- 
able opportunity  is  afforded  to  diner- 
mine  the  dip.  It  would  appear  to  be 
south-westerly,  and  as  the  strata  ran 
on  the  lake  shore  crop  out  about  half 
a  mile  from  it,  where  they  itand  at  a 
height  of  thirty  feet  over  the  Ukn,  the 
difference  between  this  and  their  liei,jht 
at  tht  margin  would  be  about  eightoett 
feet  80  that  the  slope  may  be  taken 
as  something  between  thirty  and  thirty- 
five  feet  in  a  mile.  This  would  "flvB  ft 
volume  of  about  150  feet  for  the  Birds- 
eye  and  Black  River  formation  on  Lake 
Couchiching,  and  from  500  to  600  feet 
for  the  Trenton  formation  on  Lake  Sim- 
coe.  The  country  to  the  southwarl  of 
the  exposures  mentioned  being  covered 
over  with  drift,  it  is  difficult  to  say 
whether  this  would  comprehend  the  to- 
tal thickness."     (16!)) 

"Prof.  E«J.  Chapman  has  described 
bright  green  streaks  and  markings  in 
beds  of  a  silicious'  limestone  of  the  Black 
River  formation  in  the  township  of 
Rama.  The  green  matter  is  said,  In 
some  cases  at  least,  to  be  collected 
around  minute  crystals  of  decomposed 
iron  pyrites.  It  was  supposed  from  its 
color  to  be  a  compound  of  copper,  but 
according  to  Prof.  Chapman,  it  contains 
no  traces  of  this  metal.  Silica,  oxide  of 
iron,  and  water  were  however  detected 
in  its  composition.,  «o  that  it  is  probab- 
ly related  to  glauconitc."   (170) 

"A  dove-colored  limestone  of  the 
Black  River  formation  from  Lake  Couchi- 
ching is  fine-grained,  homogenous,  com 
pact,  with  a  conchoidal  fracture,  is 
translucent  on  the  edges,  and  resemble* 
in  aspect  some  hornstones.  It  is  a 
nearly  pure  carbonate  of  lime,  contain- 
ing however  1.27  per  cent,  of  earbonater 
of  magnesia,  and  1.17  per  cent,  of  inso- 
luble matter,  of  which  .8  per  cent,  is 
soluble  silica."    (171) 

Marl 

"From  Chalk  Lake,  lots  one  and  two 
of  the  first,  and  lot  one  of  the  second 
concession  of  the  township  of  Reach, 
The  lake  has  an  area  of 
about  seventy-five  acres.  The  marl, 
which  forms  the  lK>ttom  of  the 
]i-.^p.  i«  api>aronitly  of  consider- 
able thickness,  but  its  exact  measure 
has  not  been  ascertained. 

"The  air-dried  material  is  earthy, 
somewhat  coherent;  color,  yellowish- 
white.  It  contains  root-fibres  and  soma 
shells. 


(Ifl9)  G.s.c,  IWW.  pp.  101-3. 
(170)    Ibid,    p.   488. 
(171)    Ibid.    p.    621. 


"An  analysis  by  Mr.  F.  O.  Wait  show- 
ed it  to  have  the  following  compoii- 
tion:  (after  drying  at  100  degrees  C. — 
li\(jr(>sto|)it'  wiiltr,       C.IH  iicritiit   i  . 

Lime 31 .  8S 

Magnesia 0.07 

Alumina O.09 

Ferric  oxide 0.08 

Potassa traces. 

Soda " 

Carbonic  acid    40.88 

Sulphuric  acid 0.06 

Phosphoric   acid O.OI 

Silica,  soluble 0.05 

Insoluble  mineral  matter 2.11 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc.,  and 
possibly     a     little     combined 

water 4.77 

00.98 

"Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  which  are,  how- 
ever, present  in  other  forms  of  combin- 
ation, the  amount  found  would  corre- 
spond to  92.64  per  cent,  carbonate  of 
lime. 

"The  insoluble  mineral  matter  waa 
found  to  consist  of  :    (172) 

Silica 1.57 

Alumina  and  ferric  oxide  . . .     0.38 

Lime 0.06 

Magnesia 0.02 

Alkalies   (?)    .'.     0.08 

2.11" 

Longford  Quarries 

The  Longford  are  among  the  most  im- 
portant Imiestone  quarries  in  the  Pro- 
vince. Formerly  quarries  were  operated 
here  by  a  number  of  companies  or  in- 
dividuals, but  they  were  consolidated  un- 
der one  management  in  1901.  The 
quarries  are  on  lots  20  to  28,  front 
—  npe,  of  the  township  of  Kama.  The 
sione  has  been  used  in  the  King  and 
Queen  street  subways  in  Toronto,  the 
date  stone  in  the  former  being  from  the 
yellow  layer  mentioned  below.  It  was 
also  used  in  the  foundations  of  the  Par 
liament  buildings  and  city  hall,  To- 
ronto, and  in  the  Hamilton  tunnel  o! 
the  Toronto.  Hamilton  and  Hntfalo  rail- 
way. It  is  being  constantly  used  by  the 
Canadian  doneral  Electric  Company  of 
Pi-tcTboiouiii  i5  they  extend  their  work-i?. 
The  Grand  Trunk  railway  uses  the  stone 
for  their  work  in  Toronto  and  Hamil- 
ton. It  has  also  been  employed  as  a  flux 
at  the  Midland  blast  furnace.  A  small 
amount  of  the  rock  from  the  top  layer 

(172)  G.S.C,  1S94,  p..  26  R. 
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i*    Used    Ini    buiiiir^    ii,tu    lime   at    the 
quarry 

-he  .  jipaiiy  operal..  the  quanits  ia 
kuowi,  n,  Thf  Loiiv'ora  Quairv  Com 
panv,  Limited,  ^hc  otllceis  of  which  are 
J.  B.  Tiidhope,  president,  U.  'niomson. 
viie  president,  and  A.  Mel'hersoii  secre 
tary-treasurcr.  The  company  advertise 
"all  kinds  of  building,  bridge  and  dimen- 
sion limestone  always  on  hand  "  The  fol- 
lowing are  given  as  the  results  of  crush- 
ing test"  of  the  stone  from  these  quar- 
ries, made  by  the  J)epartment  of  Public 
\\  ork<  (if   Canada,    November,    1H!),">. 

"Sample  No.   1  :— "Area     exposed     to 
crushing.  2.n  inches  by  3  inches,  equals 
S.7  square  inches. 
"Height   of   f-ample,   3   inches. 
"Ultimate  crushing  load,  181,000  pounds. 

"  Crushing  strength  per  each  square 
inch,  20,805   pounds. 

"Sanqile  No.  2  :— "Area     exposed     to 
crushing,  3.4  inches  by  3.4  inches,  equals 
Il..ifl  square  inches. 
"Height  of  sample.  3   inches. 
"Ultimate  crushing  load,  above  200,000 
phundg," 

(Note.— The  strength  of  No.  2  was  be- 
yond the  capacity  of  the  machine,  200,000 
poundi.) 

As  to  the  size  of  stone  produced  here 
it  may  h»  stated  that  one  block  pre- 
pared for  the  King  Edward  Hotel.  To- 
ronto, measured  9  feet  bv  4  feet  by  16 
inches. 

The  following  represents  a  section,  in 
descending  order,  in  one  of  the  quarries: 
Top,  rotten  or  weathered  bed  20  inches; 
thin  layer;  30  inch  bed,  succeeded  by 
beds  having  the  following  thicknesses,  in 
inches:  21.  16.  14,  4,  3,  12,  12,  12,  two  thin 
layers.  14.  2  12.  20.  The  top  layers  are 
fossiliferous  and  brittle  and  are  "not  u-^ed 
for  cut  stone.  Tliey,  however,  make  the 
best   lime. 

Analyses 

1.  n  3 

I'}""'    .W.42  52.'42  St'ss 

Maenesi.-i 72  gs  ifl.;a 

n.-irhon  rtinxide KCA  42.00  44  70 

Perrlo   oxide |  .22  .".4 

Alurriin,-!     )      •*'-  4^  '7*1 

Sulphur  trloxide 17  '.30  ..'..' 

Alkalies 05 

Silica '.'.;  '.'.'.','. 

Tnsolnhlo    re.qidue    . .     .  2.7S  l.fts  2. SO 

lyoss  on  ignition 1.7s  .'.  . . 

^'aler 7-2  nfl 

Sulphuric  acid .44 

ini.10      no.W      00.7ft 
1. — Sample  taken  from  30-inch  lie.I. 
2. — Sample  taken  from    brittle  or   r.it 
ten  bed.  20  inches 

3. — Sample  taken  from  yellow  bed, 
which  has  a  thickness  of  24  inches  in  one 
of  the  quarries.  Thi«  is  a  jiood  cutting 
stone,  and  letters  well.  The  date  stt)ne. 
mentioned  above,  was  taken  from  this 
'ayer. 


Oxford 

Quotations  describing  the  limestone 
l'<ds  of  Oxford  county  arc  made  as 
follows  from  Kcports  of  the  Geological 
Survey  and  Bureau  of  -Mines: 

"An  outcrop  ol  the  Cornilcroua  lime- 
stone occurs  near  WiuMlstock,  nearly  un 
the  axis  of  the  main  cast  and  west  anti- 
clinal of  the  peninsula.  To  the  north  of 
this  exposure,  the  western  boundary  of 
the  formation  is  traced  by  the  abundant 
fossils,   which    are   found    loose    on    the 
surface,  in  Wallace  and  Elma."  (173) 
.  "In  Dereham,  where  only  clay  and  sand 
overlie  the  Corniferous  limestone,  natural 
springs  are  found,  yielding  small  quan- 
iilies  ot  oil;   but  neither  the  wells  sunk 
m    the    clays   of    these    regions,   nor    the 
borings  into  the  limestones  beneath,  have 
as    yet    furnished   any    large   amount    of 
petroleum.     Small      portions    of   it    are, 
however,  still  escaping  at  these  pointe; 
which  are  on  the  lines  of  anticlinal  fold 
and  fractu'c,  and  are   thus  the  natural 
localities  both  for  the  accumulation  and 
the  discharge  of  the  petroleum  contain- 
ed in  the  subjacent  upraised  strata.  .  .  , 
Near     Tilsonburg.     in      Dereham,     two 
w-ells  were  sunk  in  ISfil.  In  one  of  these, 
after  passing  through  thirty  feet  of  clay, 
a  boring     of  ninety  six   feet  was  made 
m  the  Corniferous  limestone.     A  fissure 
yielding  petroleum    was   met     with     at 
twenty-five     feet     in  the  rock,  and  an- 
other at  thirty-eight  feet,     which     die- 
charged     small     quantities  of  oil,     with 
abundance  of  water  and  of  gas  at  inter- 
vals.     Some    oil    was   also   obtained   be- 
neath   the   clay,   at   the   surface    of   the 
rock."     (174) 

"JIasses  of  crystalline  travertine  [cal- 
careous tufa]  occur  in  fissures  in  the 
gypsiferous  rocks  at  Oneida  and  else- 
where. Recent  deposits  of  a  similar 
nature,  from  calcareous  springs,  axe 
abundant  in  many  parts  of  western 
Canada,  as  at  Dundas,  Niagara.  Wood- 
stock and  near  Toronto.  Tliese  traver- 
tines are  sometimes  .solid  and  crystalline, 
like  alabaster;  and  at  others  porous  and 
•tufaceoiis.  They  often  enclose  or  in- 
icrust  mosses,  leaves  and  branches  of 
trees"    Cl7r,). 

:  "Westward  from  Pans  rock  is  next 
exposed  at  the  Grand  Trunk  railway 
.bridge  at  Woodstock.  This  outcrop  re- 
-sembles  the  eherty  coralline  lime»tona 
.of  the  Corniferous  as  already  described; 
it  contains  beautifully  preserved  exam- 
ples of  Favositcs  heniispfieriea  as  well  as 
V.  polyint).--;;:::!  (Etiiing.s) ,  numerous 
Diphvphyllidne  and  Cyathophvllidae 
and   Hryozoa.   .    . 
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"B«lnw  this  are  about  fight  (eet  ot 
thin-bfdiird  blu*  foMilifernux  liniutona 
nnrii  or  Icm  cliertjr  and  bituminoua 
ihrougitoiit.  .  .  . 

"More  of  th«  above  coral*  in  fewer 
nilinben  and  very  niimerout  impreuion* 
of  Uryozon,  particularly  the  Fenestel- 
lidae.  The  *iib»tance  of  those  forma 
ia  unfortunately  entirely  gone  and  their 
only  remain*  are  the  impresaioni  OD 
the  flinty  nodules 

Quarries 

"Occasional  expoiurss  are  seen  in  'the 
Talley  of  the  Thames  towards  Beach-i 
rille,  where  a  number  of  quarries  are 
operated  on  a  rock  ol  decidedly  dilTerent 
general  appearance  from  that  at  Wood- 
stock. East  of  the  village  and  north 
nf  the  river  a  quarry  has  been  opened, 
the  surface  layers  of  which  are  some- 
what coralline,  while  the  underlying 
rock  is  of  a  whitish  color  and  carries 
bitumen.  Across  the  river  an  exten- 
sive quarry  shows  this  white  layer  with 
fucoids,  Conocardium  trigonale  and  nu- 
merous Athyris  spiriferoides,  with  a 
1ms  abundance  of  Zaphrentis  prolilica. 
This  white  rock  gives  an  excellent  »n- 
alvsis  as  below: 

Per  cent. 

Water 0.20 

Silica 0.13 

Alumina trace. 

Ferrous   oxide     0.55? 

Calcium   oxide 53.71 

Magnesium  oxide trac» 

Sulphur  trioxide 0.3ft 

Ignition  loss 43.92 

"Three  feet  below  this  bed  are  a  few 
feet  of  friable  rock,  followed  by  eight 
feet  of  thick-bedded  (10  to  12  "inches) 
limestone  suitable  for  building  pur- 
poses. Traces  of  petroleum  are  found 
in  the  corals  and  other  porous  parts 
of  these  beds.  Below  the  village  Jlr.  Ja*. 
Bremner  is  carrying  on  extensive  (|uar- 
rying  operations  on  beds  which  are 
higher  (!)  than  the  above.  The  quar- 
ries are  not  opened  to  any  depth  ns.  at 
about  seven  feet,  a  water-bearing  stra- 
tum is  cut  which  renders  operations  be- 
low this  level  more  difficult.  The  stone 
being  quarried  is  more  massive  than  at 
the  upper  quarries  and  shows  less  pe- 
troleum and  fewer  fossils.  This  rofk 
also  makes  a  good  lime,  of  particular 
value  for  chemical  purposes  owing  to 
its  froedom   from   magnesia. 

"Assay  of  limestone  from  the  Bicm- 
per  quarries- 

Per  cent. 

Water 0.5.5 

Silica 0.48 

Alumina ;.42 


Ferrie  oxide 1.00 

Caleium  oxid<> 49.07 

Magnesium  oxido trace. 

"About  twenty-ilve  men  are  employed 
in  the  various  quarries  at  Ueuchville. 

"Returning  to  Paris,  and  continuing 
the  section  northward  we  And  sur- 
rounding Paris  rolling  hills  of  glacial 
detritus  bearing  isolated  boulders  of 
limestone  (sometimes  of  considerable 
size)  which  are  collected  and  burned  to 
lime  at  various  »maU  kilns"  (176) 

Parry  Sound  District 

iiilurian  »tra>ta  are  almost  absent 
from  the  territory  embraced  in  this  dis- 
trict. 

The  limestone  occurrence*  noted  in 
the  district  are  thus  described  : 

"  A  group  of  islands  situated  about 
Georgian  Bay,  between  Parry  Sound  and 
p'rnnklin  Inlet,  and  designated  on  Bay- 
field's chart  as  the  Limestone  Islands, 
very  probably  belongs  to  the  series  ol 
rocks  [Trenton  group]  under  descrip- 
tion" (177).  I  am  told  these  islands  pos- 
sess no  good  harbor,  and  stone  can  only 
be  tran*portcd  from  them  with  ditUculty. 

The  following  analysis  of  a  sample 
of  the  Cambro-Silurian  rock  on  the 
Limestone  islands  was  made  by  a  chem- 
ist in  the  United  States  for  Mr.  J.  B- 
Miller,  of  Parry  Sound: 

Per  cent. 

Calcium  carbonate 1*4. 4i( 

.Vngnesiiiiii  carbonate 4.03 

Alumina  and  ferric  oxide 0.52 

Silica 0.76 

Total 99.79 

This   is  equivalent   to  52.91   per  ce^' 
of  lime  and  1.92  of  magnesia. 

Orystalline  Limestones 

"Tlie  crystalline  limestones  of  the 
above  region  [between  (ieorgian  l)ay 
and  Lake  Nipissing]  belong  to  at  least 
three  distinct  bands,  and  it  is  probable 
tliat  some  uf  the  exposures  belong  to  a 
fourth,  and  others,  possibly  to  a  tilth 
band.  With  the  exception  of  one 
locality,  mentioned  by  ilr.  .Murray, 
more  than  20  years  ago,  these  lime- 
stones have  not  hitherto  been 
noticed  in  any  of  the  reports  of  the 
Survey,  and  their  existence  does  not  yet 
appear  to  be  generally  known  by  the  in- 
habitants of  the  district  itself,  although 
for  many  reasons  they  are  of  much  im- 
portance in  relation  to  the  settlement  of 
the  country.  1  shall  now  give  the  princi- 
pal facts  ascertained  in  regard  to  each  of 

(176)  B.M..    Vol.   XII.,   pp.   148-49. 

(177)  G.S.C.,  1863.  p.  103. 
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theae  band*  iluring  the  tliurt  tim*  at  my 
diapuaal  near  the  enit  uf  the  leaion.  The 
Kreutcr  part  of  this  reglun  ii  (till  in  a 
•tat*  of  wildernesi,  and  ditllcult  to  ex- 
ulure  for  geological  detailr  hut  towards 
Parry  Sound  itself  it  is  becoming  set- 
tled, and  the  rouds  which  are  being  made 
in  that  vicinity  gave  us  facilities  which 
uid  nut  exiat  u  few   years  ago. 

Burton   Band 

"  The  most  western  band  of  limestone 
of  which  1  could  get  nny  information  ii 
reported  to  he  well  developed  in  the  vi- 
cinity of  Wiiwush-kiiise  (Uttle  Ueer) 
Lake,  in  the  townships  of  Burton  and 
McKenzie,  and  Ka-wa-abaiganrog  (Clear 
Water)  Lake,  the  position  of  which  i« 
not  M't  delinitely  located,  but  which  ap- 
pears to  be  near  the  northeast  corner 
of  Wilson.  Un  Iron  Island,  in  Lake  Xip- 
issinff  itself,  Mr.  Murray  has  described 
a  crystalline  limestone  of  Laurentian 
age  which  would  lie  in  the  course  of  the 
northward  continuation  of  the  band  un- 
der consideration.  About  a  quarter  of 
a  mile  west  of  the  southern  expansion 
of  Lake  Wa-wash-kaise,  the  limestone  of 
this  band  is  said  to  come  out  in  great 
force  around  u  .small  lake  in  the  eastern 
part  of  the  townsftii)  of  Burton,  from 
which  circumstance  1  propose  to  ^iveihe 
band  this  name.  It  is  stated  to  be  near- 
ly white  in  this  locality,  and  to  be  worn 
into  numerous  caves.  An  exposure  of 
crystalline  limestone  was  reported  to  ex- 
ist on  the  southern  part  of  Shibaishkong 
Island,  a  few  miles  northwest  of  Parry 
Sound,  and  if  this  be  a  fact  it  may  re- 
present a  southward  continuation  of  the 
Burton  band. 

Parry  Sound  Band 

"The  band  of  crystalline  limestone, on 
which  the  most  exposures  were  found 
was  traced  from  the  southwe.-t  corner 
of  the  township  of  .McUou^mll,  near 
Parry  Sound  village,  in  a  general  bear- 
ing of  N.  14  degrees  K  (aat.)  tor  a  dis- 
tance of  about  forty  miles,  or  into  the 
township  of  Ferric.  The  courses  of  the 
other  Laurentian  limestone  bands  of  this 
region  appear  to  Im"  nearly  parallel  to 
this,  which,  I  may  mention,  is  also  the 
general  bearing  of  many  of  the  similar 
bands  which  have  been  traced  out  by  Sir 
Wm.  Logan,  in  the  country  north  of  the 
Ottawa.  The  band  under  consideration, 
which  I  propose  to  call  the  Harry 
Sound  band,  must  have  a  thickness  of 
upwards  of  one  hundred  feet  in  many 
places.  It  consists,  for  the  most  part, 
of  a  very  pure,  coarsely  crystalline  lime- 
stone, which  is  usually  white  or  very 
light  prey,  but  is  often  tinned  pink,  green 
or  yellow.  On  burning  it  yields  an  ex- 
cellent lime,  .^niong  the  minerals  which 
1  found  associated  with  it  were  graphite 
and    serpentine;    the    former   as    scales, 


disseminated  through  the  mass,  and  on 
Manituuwabin  ijtke  occurring  in  lump* 
of  two  or  three  inches  in  diameter;  and 
the  latter  in  gruina  and  inuases  of  an 
inch  or  two  in  diameter,  on  lot  3i,  con- 
ccaaion  A,  Uugerman,  at  the  east  onJ 
uf  Lorinier  Lake.  Along  with  the  ser- 
pentinous  portion  of  the  limestune  at 
this  localilv  there  is  a  line-gruined  and 
aeiiiiciyatalliiie  rock,  having,  on  fresh 
fraiture,  very  much  .e  appearance  of 
.  a  dolomite,  but  wt  i  Ur.  Harrington 
llnds,  on  exuniinatii  ,  to  consist  of  tine 
gruiiis  iif  <|iiartz  in  a  matrix  of  lime  feld- 
spar. This  rock  contains  spots  a  lew 
inches  in  diameter,  stained  to  a  beau- 
tiful purple  tint  by  some  compound  of 
iron.  Its  position  appeared  to  be  near 
the  western  limit  of  the  band,  which  is 
flanked  on  this  side  by  gneiaa,  composed 
jiriiicipally  of  quartz  and  lime  feldspar. 
The  limestone  near  the  junction  of  the 
gneiss  contains  crystals  of  pyroxene  and 
specimens  of  yellow  mica,  having  the 
laminae  arranged  in  a  radiating  form, 
or  at  right  angles  to  the  greater  diu- 
meter  of  the  mass.  .Vboiit  the  line 
between  Lots  33  and  34,  of  the  Northern 
Kood  in  this  vicinity  a  natural  culvert, 
excavated  in  the  limestone,  passes  un- 
iler  the  road,  and  conveys  a  small  stream 
which  runs  into  the  head  of  Lorimer 
Lake.  The  rock  is  here  coarsely  crystal- 
line and  nearly  white,  and  "does  not 
crumble  under  the  intluence  of  the  wea- 
ther. 

"On  Lot  28,  Concession  L  McUougall, 
about  one  mile  east  of  Parry  Sound  vil- 
lage, where  this  band  is  quarried  for 
linielmrning,  it  is  very  much  reduced  in 
thickness,  and  appears  to  be  pinched  out 
entirely  a  short  distance  to  the  north- 
ward. At  the  lime  kiln  it  dips  west- 
wanl  at  a  hi;rh  angle,  and  consists  of 
12  feet  of  pure  friable  light  pink  and 
green,  coarsely  crystalline  limestone,  un- 
derlaid by  twenty  or  thirty  feet  of  simi- 
lar limestone.  intcrst  ratified  with 
gneissic  beds,  and  holding  pebbles, 
and  concretions.  The  latter  ap- 
pear to  be  made  up  principally  of 
pyroxene,  while  the  pebbles,  which, 
are  partly  rounded  and  partly  angular, 
consist  of  quartz  with  layers  of  crys- 
talline hornblende.  The  largest  pebble 
observed  was  about  a  foot  in  diameter, 
and  most  of  them  were  under  three 
inches. 

"The  rock  which  is  here  immediately 
associated  with  the  limestone  is  a  re- 
markable looking  diorite.  consisting  of 
a  white  ground,  thii-'ly  mottled  with 
patches  of  (lark  2r(  •  blackish  horn- 

blende, having  their  io,.  r  diameter  ar- 
ranired  parallel  to  the  general  bed- 
ding. This  appears  to  be  the  rock 
wiiieh  -Mr.  X'ennor  has  described  in 
the  Hasting.  Lanark  and  Renfrew  re- 
gion under  the  name  of  "blotched  dio- 
rite." T  found  the  same  rock  along  the 
face  of  the  hill  on  the  north  side  of  the 
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brook,  at  th«  bead  of  fartridgt  ln'c!, 
which  runt  paralUl  to  Long  Initt,  »t  • 
dittuticu  ot  two  or  three  milvn  iotith 
of  it,  both  inleti  being  between  the  two 
northern  moutbt  of  the  Miukoks  Kiver. 
I  ihould  not  b«  (urprited  if  it  ihould 
be  found  that  tt  forma  the  western  Hanlc 
of  a  bund  of  limestone  coMt'paled  in  tlie 
valley  of  the  brook. 

"t'ryitnlline   linimtnne   is   said   to   oc- 
cur at  the  head  of  the  bay,  about  one 
mile  wpst  of  the  Indian  villaffe  on  the 
•outh  side  of  Parry  Island,  which  would 
be   the    most   «out}nTn    known   exposure 
of  the  Parry  Sound  band.     It  is  reported 
as  occurring  next  on  lx>t  .10,  Conceselon 
XI.  of  Foley.    The  lime  kiln  above  men- 
tioned i«  a  mile  further  to    the    north- 
ward.    The  next  locality  at  which  ij  it 
teen  is  said  to  be  on  the  northern  part 
of  Lot  22.  Concession   I,  of  .VlcDou^all. 
It    is    well    exposed    on    lx)t  18.    Con- 
cession    II.,  of     the     «nme       townahip, 
on  «  iroall  pennisula  at  the    ei>-t    end 
of      .Mill      Uike,       where      it      oonilita 
of  nbout  sixty  feet  of  creamy  white  and 
ItRht-pinkish    coarsely   cryttiilllne   lime- 
ttone,   with   some     included     lenticular 
bands  and  smaller  masses  ot  hornblende. 
The  dip  is  eastward,  nt  nn  anf^le  of  38 
to  40  (lejrrees.    It  next  appears  nt  th» 
ed<re  of  the  water  of  thit    lake,    under 
a  cliff  on  Ixit  18,  <  one  att  n  lll.,ud  n«ain 
forniinp  the  mirface  of  a  hill  on  IM  17, 
Concession  III.,  and  dtppinf;  eastward  at 
an  ani(le  of  80  to  70  dejrrees.  Here  it  U 
full  of  pebbles  and  concretions.  likoHiose 
at  the  lime  kiln,  and  it  is  undcrlnid  bv 
the  mottled  dioritc  above  dewribed   The 
latter  rock  is  cut  by  veins    of    coarM 
granite.  T.  ildin?  masses,  n  few  inches  in 
diameter,  of  blnck  mnpietic     iron     ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coarsely  crvstilline  limestone 
of  this  bnnd  is  larsely  exposed 
about  the  outlet  nnd  eastern  ex- 
tremity of  Manitnnwnbin  Lake,  in 
Toncc^sinns  A'T..  Vn.  and  VTTT.,  Afc- 
Kellar.  Between  this  lake  and  the 
localitic*  which  have  been  described  about 
the  pastern  pxtremity  of  Tyortmer  Ijike. 
it  is  said  to  occur  on  TM  19.  Concession 
T,  Haee  man.  and  beyond  the  latter  lake, 
about  Lots  43  and  44.  Concessions  A  and 
B,  on  the  Vorthern  Road  in  the  same 
township.  Mr.  D,  F.  McDonald  of  Parry 
Sound,  to  whom  I  am  indebted  for  many 
useful  facts  in  rcfprence  to  the  Parrv 
Sound  district,  informed  me  that  a  coarse, 
whitish,  prystalllnp  limestone  which 
wnuM  he  on  the  run  of  this  Kind,  is 
well  develoned  on  T^t  «n.  Concessinn  B, 
and  Lots  ."in  and  «n.  Concession  .A,  in 
Ha?prman.  and  T  have  been  .lasuroil  that 
a  similar  limestone  is  found  on  T,ot  3.5. 
Concession  XT..  Croft.  T^is  brinps  us 
close  to  Maple  Island  on  tlic  Maianata- 
wan  River,  in  the  southeastern  part  of 
McKenzie.  from  which  Mr.  Alurray  traced 


this  band  fur  thret  miles  to  tha  north- 
ward. Ue  detcrlbtt  It  at  dipping  tutt- 
ward  at  a  high  angle,  and  as  holding 
irraphite,  yellow  mica  and  iron  pyritM. 
The  thicknttt  it  not  tlatted,  but,  accord- 
ing to  hit  accompanying  plan,  it  would 
b«  at  Ipast  .MK)  lect.  further  on,  tht 
llmattone  occurt  on  the  Northern  Koad. 
about  tha  centre  of  the  Township  of 
Fi-rrie.  ami  at  the  intersection  of  thit 
road  with  Deer  Rlv«r.  Btyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unturveyed  township  to  the  north 
of  it,  and  alto  on  Lake  Minitegog;  but 
it  it  uncertain  whether  these  represent 
a  continuation  of  the  Parry  Sound  band 
or  not.  It  is  poiaible  that  the  band, 
which  appears  to  run  in  the  same  court* 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
isslnjf,  is  a  oontinuation  of  the  band  un- 
der consideration;  although  it  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipiuing  Road  Band 

"A  band  of  crystalline  limestone  it 
traceable  by  numerous  exposures  on  and 
near  the  Nipisslnjj  Road,  from  the  town- 
ship of  Chapman  all  the  wav  to  South 
Bay,  on  Lake  Niplssinp,  a  distance  of 
about  thirty  miles,  the  bearing   of    itt 

feneral  course  being  about  N.  0  degreet 
:.  (ast).  I  propose  to  call  this  the  Nip- 
issing  Road  band.  Its  whole  width  was 
not  teen  at  any  of  the  exposures  which 
came  under  my  notice,  but  it  is,  prob- 
ably, not  less  than  one  hundred  feet. 
In  general  character  it  is  a  light-grey 
or  whitish,  moderately  coarsely  crystal- 
line limestone.  It  crops  out  at  the  fol- 
lowing localities  (stated  in  order  from 
south  to  north),  which  are  given  part- 
ly from  my  own  observation  and  partly 
from  information  which  appeared  re- 
liable ; 

"Txit  24.  Concession  TX.,  township  of 
Oiapinan.  on  the  Distress  River.  Lots 
lin.  112.  114  and  120.  Concession  B,  in 
the  same  township.  Opposite  the  ends 
of  Lots  12«  and  120.  Concession  B, 
township  of  Lount,  Lots  137  to  142, 
Concessions  A  and  B,  in  Lount,  On 
the  road  between  Concessions  VI, 
and  VTL.  on  Lot  6.  Pringle.  Lot 
202.  Road  Ranee,  township  of 
Nipissinp.  near  Muckwabi  Lake.  About 
Lot  21,').  Road  Range  A.Nipissing.  About 
the  western  corner  of  Txit  218.  Road 
Ranpr  B,  Vijiiisinj.  On  the  peninsula  be- 
tween Vamannitiffong  River  and 
South  Bay.  T*ike  Nipissing.  op- 
posite "the  landine,"  or  the 
termination  of  the  Nipissing  Road. 
Siniil.ir  limpstono  is  said  to  occur  on 
one  of  the  Manitou  Islands  in  the  east- 
em  part  of  T/ake  Nipissing,  which  lie  in 
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tht  GuDtinuAtion   ol  tb«  itrlkt   of   tblt 
band  to  the  northward. 

"  Southward  tht*  band  may,  perhap*, 
b#  rf|>rp>pntgd  by  an  expuiure  o(  cryt- 
tRilinc  liiiie»t<inp,  tiniil  t"  npriir  at  Hotl't 
Mill,  in  the  Townihip  of  Folry;  anri  It  ii 
not  Inipo.KJbli'  that  the  ljiTip<ti>neii  of 
Rob<rt'i  Buy  (about  ti>  be  detorlbad) 
may  belong  to  the  lame  band."  (178) 

■'.\nnin;(  the  mc.«t  inliTi«tititf  r'xk*  iit 
Tarry  Souml  are  the  cry^tnlline  liitie- 
•tonti,  which  were  itudiad  lome- 
what  carefully  for  a  few  duy*  in  thf 
hope  that  they  would  proviili-  a  thie  to 
the  itratigraphical  arrangement  of  the 
roclsa  of  the  region.  A  general  account 
of  the  limr«tone  band*  of  the  region  ha« 
been  given  by  Dr.  Bell. 

"It  was  thought  that  U  they  were 
regularly  interbedded  with  the  schists 
the  general  relation!  of  the  echiatuae 
rociia  might  be  made  out  b,-  following 
tho  eaMlyrecognized  band  of  limentone. 
In  general  these  limestone*  arc  whitf, 
gray  or  fleah-colorod,  coarsely  cryatal- 
lino,  Rometimei  pur",  but  often  con- 
taining darker  graina  of  various  siii> 
catos,  and  usually  aUo  fragments  of 
adjoining  schixts,  twisted  and  curled 
in  an  extraordinary  way,  aa  if  th« 
limestone  had  torn  them  off  like  an 
eruptive. 

"llie  limeiitnnpx  near  Pairy  Harbor 
were  vi«ited  under  the  guidance  of  .\lr. 
Adair,  who  observes  such  things  cajefiil- 
ly,  and  had  already  studied  their  dittri- 
billion.  Near  I'airv  Harbor  lliere  an- 
apparently  two  parallel  bandj  of  lime- 
stone, one  with  a  strike  of  55  degrees  to 
(iO  degrees  and  a  dip  of  ITi  degrees  to  tlio 
southeast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  05  degreca  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.  The  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
ble, and  no  outcrop  can  be  followed  more 
than  a  few  hundred  yards,  though  u  suc- 
cession of  miterops  tiillowin^'  the  same 
general  direction  can  be  recognized.  The 
thickness,  too,  is  very  irregular,  being 
sometimes  more  than  a  hundred  feet, 
and  then  rapidly  thinning  out  till  the 
hand  is  lost  among  other  rocks.  Tliere 
is  no  distinct  stratification,  and  we  may 
suppose  that  any  traces  of  beddimr  have 
been  obliterated  by  the  proce-^s  of  crys- 
tallization, or  by  the  squeezing  to  which 
they  have  evidently  been  subjecte<l.  As 
limestone  is  the  softest  rock  of  the  re- 
gion, it  has  been  forced  to  adapt  itself 
to  the  forms  of  the  other  rock  masse*. 
1'lie  uecof(i|>ari\  ini;  sciii-irose  rock,  gray, 
tine  grained  gneiss  or  hornblende  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way,  as  noticed  by 
Mr.  Adair.  The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous, 

(178)  G.S.C'.,    1.S7C-77,    pp.   lOL'-BOT. 


would  make  on*  or  two  bands  a  mil* 
and  a  half  long,  probably  cxten<llng  at 
least  four  miUa  to  the  northeast,  •!■«• 
limestone  occurs  again  on  the  shore  and 
on  an  inland  of  .Mill  lake.  Whether  It 
eontinuet  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  •mail  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parrv  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Eiposures  of  strata  of  the  Medin*, 
Ulmton  and  Niagara  formations  are 
found  in  this  county.  The  following 
quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

"Tuo  of  the  main  indentations  [in  the 
escarpment)  are  on  the  Credit  in  Cale- 
don"  (lm»). 

"The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  dills  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
teet  high;  these  in  ascending  the  valley 
meet  on  the  ninth  lot  of  the  fourtb 
range  of  tlie  township  mar  Bellefon- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  which  the  river  falls  in  a 
cascade"    (181). 

"Prof.  Chapman  notes  the  occurrence 
of  a  very  large  block  of  lilack  Uiver 
limestone  in  Albion,  on  the  highest  part 
of  the  Oak  Kidge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Corniferous  in  this  coun- 
ty. Iliere  are  now  important  quarrtt* 
at  St.  Marys,  where  very  pure  lime  ii 
prfMliiceil.  The  stone  is  pure  inough  to 
use  in  beet  sugar  manufacture. 

"An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  cast  and  west  an- 
ticlinal of  the  penin,siila.  To  the  nortn 
of  this  exposure,  the  western  boundary 
of  the  formation  is  traced  by  the  abund- 
ant fossils,  which  are  found  loi>se  or.  the 
burfacc.  in  Wallace  and  Klma"  (183). 

"In  the  south-western  area,  -which  in- 
chi'les  the  region  tiitwcen  the  lakes  Krie 
and  .'^t.  I'.lair.  the  (Corniferous  limestone* 
appear  to  become  somewhat  lighter 
in  color,  and  nior."  granular  in  texture 
than  they  are  to  the  east.  In  this  re 
.-1„rt  r.i.oy  ,ip|.rn;ic'ri  in  .-h.ir.i.-T.-r  to  tfat 
rocks  of  the  same  formation  in  Ohio  and 
others  of  the  western  States  of  the  Am- 

(ITfll     H..M..    Viil.    IX..   p.    Iflfl. 

(isro  o.P.c,  ises.  p.  315. 

(1»1>    Iblrt.    pp.    327-8. 
(1M">     Ibid,    p.'    805. 
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trivan  I  ninii.  A  »'rti»ti  ii(  ulxuit  tui-lvi> 
lc«t  u(  tliv  (oiiiiauoii  ii  ciuiiiu^ imI  nil  till' 
Ittiika  ul  till'  iioitli  biuiu'.li  III  Uii'  lliiiiii.'o 
at  Ihv  \lllU|{v  III  St.  Mitr^t  iM'twvfii  the 
•ixtniiitli       itiul        rliflitvfUlli  iuiig>'» 

t>(  llluiiahuitl.  ilic  rui'W  U  vx 
|H»t'>l  (ul  about  It  liillu  iiiiit  It 
liiiK  uboti',  ami  tor  tliv  nuiiu'  ili>tiiiir<- 
bvluw  till*  tiiitlKi-,  nliii'li  lull'  I'lii'xi't  Cii' 
Itvi'r,  it*  viiKir  u  it  liulit  iliab,  miU'iiiiii 
»U}    Hfiltlli'lilHJ    Id    it    gli'i'iil^li    tiiijfi';    it 

U  v«r/  bitiuiiiiiuut,  anU  liuliii  iiiiiiiiiiiii'. 
(•••loiU"   (U'l). 

Boring*  At  Smtford 

"Cutitiliuiiig  iiurthwuiil  from  .\\i',  \  i;i 
Uuniit'f,  m>  vxpunuica  wti.'  uri'ii.  tin' 
cuiiiiti^  bi<in){  ratlivr  uiicvni  uitli  liulit 
iitoii)'  laiiil  III  iiiuiitiiiii'  i>i'i)!lii.  At  iibiiiii 
tlif  |iiiiiit  wlierv  till-  ruuU  (rum  Diiiiil.'i! 
juiiu  tli>'  iimiii  lint!  tu  llambuii(  tin  tlmr- 
utter  vi  till'  I'uuntrj'  I'liunges,  tin'  roii^li 
iiiiiriiinie  (It'pDsits  giving  jilmi'  to  more 
level  clay  noil,  whioli  coiitiiiin'i  a»  lar 
liortli  a*  tlie  Hi'tioii  wus  larrli'il,  tliat  in 
to  .strutforj  and  St.  Mu-rja.  Some  .veur» 
ago  u  well  v/aa  aunk  at  Mnitfonl  iii  tlio 
liope  o(  obtaining  gun;  the  (ojlowiiijj  re- 
corii  Wtt»  kept,  wlilcli  undirtnimtel)-  iit  of 
doubtful    iiiter|ir.'tiitioii  :     (Is.'i) 

Keet. 

lirift Hi 

l.imeitone    tfo 

Uliite  Hint    U7 

t.inie>toiie :is 

Klint 58 

Litiipstune 100 

Slate 40 

Limeiton.'  710 

Meillliil  ;t(is 

lliiiNon    liiver    and    I  tiea  «"8 

Tri-nlon 40 

Total a.aSH" 

QuarrJM 

"The  heavy  dvpmit  of  drift  re;  i-liiiii.', 
as  above  noted,  a  clcptli  of  14.)  feet  at 
Stratford,  ii*  cut  bv  the  I'liaiiie^  a*  St. 
Xfaryi.  ('X|iosin;r  tiie  unliTlyinj;  lime- 
stones. The  first  oiiterop  i.f  rock  is  seen 
about  three  miles  east  of  St.  Marys, 
where  a  triliiitarv  stream  has  eaten 
tiirniitrli  tlie  drift'.  A  small  quarrv  has 
been  opened  and  about  ten  feet  of'thin- 
beddeil,  jointed,  whitish  gray  limestone 
exposed.  The  fossils  are  very  poorlv  pre- 
serveil:  nrnonir  them  were  noted  .\thyrl» 
spiriferoides  and  Spirifer  fsregarla. 

"f-yina  north  and  east  of  the  town  of 
8t.  Af.Trvs-  Jind  :»t  some  e1e\'atirir,  ahnva 
the  river,  are  a  series  of  whitish  lime- 
stones very  similar  to  those  on  the  Strat- 
ford road,  hut  eontainin?  even  fewer  fos- 
sils.    The   two  beds   are  doubtlesn  ana- 

ClTl  osr..  1SC.1.   pp.  m.K. 
(18.-)  r,  M.,  Vol.  xn..  t>-  150. 


loKoii«  ii>ul  repfpaent  the  hiitb<Hit  mem- 
liei«  of  the  (ornlferoiis  a«  here  rtpoacd. 
The  rmk  is  being  extensively  quarrlfit 
and  biMMeil  by  Mr.  .1.  Sclnler.  .^n  analy- 
sis followa: 

Per  cent. 
Water  00.14 

Plllea  2  W 

Ferrie  oxide     0  M 

Alumina  0.17 

rnleiiim  carbonate lU  24 

Magnesiitm  carhtinate 2.10 

■  Uu    lile   K.illtll    -hie   o(    the    inel,   at   a 
duiuiii  c  ul  uUuui  It  liaa  iiitie,  luu  >u  call- 

Vl(     tlulaVsllUU     l|Uitn|         la     Uvlllg     UpeiK'il, 

Uviu  Uiv  luvk  tlljia  pi'iceptibij  lu  liiu 
»i'Bt,  aua  la  aum"»imi  imciuivu  b^  luvai 
loiuiiig.  tilt;  upper  Ova  la  a  luiii  iiiu.." 
■Uiue  HtNttliL'iiiig  ivil,  una  Uiiea  »uii 
aiiviia  ul  LilolicU'a  lU'llll-plll'l  Ka  una 
Ultlcl    a|>i'L'U's  ul    lllv   aaaiv  gt'llila.      lu   ie^a 

auumiiiiive  uie  luiiiia  ^pliili'iu  givguiia. 
i>eluM  Lllla  bed  llUbll'  alillluUt  IIUIU' 
•  -uiiva  uvcui  »itu  ^uuuvaiuiuw  liiguiiaiu 
»ijicu  aceaua  lu  bu  muiv  ur  iiaa  uuiiliuvil 
lu  II119  bvU.  Uu  UeAelidllig,  muru  lieuv- 
ll>-bediit.'U  ruck  i*  luuiid  lu  wliuii,  ul  u 
dvplli  iti  iuur  (cL-l,  9|>et.'iiuvii«  ul  llie  luro 
apeeiin  raucuka  giuiiiiia  wiiu  ubtdiiii.'>J. 
.ttuiij;  iiiL-  liter  suulu  uud  »eal  ul  liie 
ili>i..esliuu  ({uuiry  e-vteiiaive  uperalioii-. 
Iiuve  been  lurried  on  lur  ^laia.  Appiii 
enily  ihu  ubuve  deavribed  CUuuvUa  bed 
is  uuout  eight  feet  duwii  at  tUeae  i|uar- 
iie'<,  being  uverlaid  by  u  acriea  ul  aliiily 
friable  ruek.s  bearing  Urtbi*  (Hlnpiduuiel- 
lui  liviu,  Athyrm  dura,  AtUyriiM  maia, 
Lueiuit  elliptieu  and  utiier  lamvlli- 
brunelia.  Twu  feet  luwer  ia  thu  beil 
which,  as  ut  the  upper  quarry,  ia  charae- 
'.-•  ri.<id  by  the  pr<'seiice  of  I'mienka  graii- 
dii.  It  consist*  of  a  In  avy  blu  lime- 
»toiie  uverlaid  immediately  by  a  tliiii 
bed.  The  I'anenka  limestone  gives  on 
analysis  the  following  reault: 

Per  cent. 

Water 0.41 

JiMoliilile   resulue 4.4!» 

Alumina 0.47 

Calcium  carbonate 90.22 

MaKiieaium  carbonate 2.00 

■■  llelow  the  Panenka  bed  is  found  a 
stratum  characterized  by  the  nantiloids 
tioinphoceras  eximium,  Gyroceras  sp., 
Nautilus  sp.  and  by  .\vieulopecten  prin- 
eeps.  A  very  distinct  horizon  is  marked 
by  an  abundance  of  fiicoids  lyinjr  at  a 
depth  of  about  14  feet,  below 
which  the  rock  is  more  heavily  bedded, 
of  a  bluer  color  and  decidedly  less  fofl- 
silifero'.is.  Althp.ii^h  3  ir-ve  .-.-.raU  «:;.-*h 
as  Zaphrentis  proliflca,  Favosites  hei.iis- 
pherica.  etc..  are  met  with  at  St.  Msrys, 
the  ireneral  series  is  not  comparable 
with  the  Tiijrhly  coralline  rocks  to  the 
southward"    (180). 

(isiii   ihld.    p.    l.'.l. 
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The  production  from  the  llurseslioe 
quarry  alone  aiiiuiintB  to  from  15  to 
18  cnrluads  (-100  to  5(H)  tons)  u  day, 
thrcfiiuuTter*  of  wliioli  is  used  in  tliu 
crushed  »tat«  for  flux  in  the  Uamiltoii 
bla«t  furnaces,  for  road-m«tal  in  tlie 
cities  and  for  the  beet-sugar  reUnericx. 
The  remainder  is  used  for  building 
stone,  principally  as  rubblr  and  courses, 
some  of  it,  howevtT,  being  cut  and  dress- 
ed. The  quarrying  and  crusihing  plant 
is  quite  elaborate,  comprising  two  rock 
crusiliing  houses,   hoists,     derricks,     etc. 

I'hysicnily  this  liniestunf,  both  here 
and  in  the  adjacent  quarries  to  the 
MHvth  an<l  west,  is  tough  and  compact, 
and  of  a  grayish  drab  color  on  freshly 
broken  surfaces,  wihich  changes,  after 
exposure,  to  a  nuwt  pleasing  bluiali  gray. 
Tlif  strata  are  well  marked,  easily  «ep- 
nrablc  and  of  various  thicknesses,  ac- 
cording to  the  be<l  to  which  they  "belong, 
J-anging  from  2  or  3  inches,  suitible 
for  (lagging,  to  i  feet  (or  heavv  dre-»-d 
building  bl  .ok*.  The  la.rgest  quarry  in 
the  district  ia  amongst  these  older 
w-orkings  at  the  foot  of  the  liill  near  tlie 
river  and  nieasure><  about  200  feet  by 
400  fet't  area  by  20  feet  depth,  with 
a  perfectly  flat  Hoor  on  the  plane  id 
stratitication. 

Peterborou(fh 

Pala-dzoic  and  crystalline  limestones, 
together  with  marl,,  are  found  in  var- 
ious parts  of  the  county.  The  Lake 
field  cement  works  u-e  marl,  and  Port- 
land cement  has  been  u^^ed  in  '■.onie  very 
important  structures  in  the  county,  not- 
ably in  the  lift-lock  near  the  town  of 
Peterborough  and  in  the  bui.Ji  ig  of 
the  beet  sugar  factory.  Palseozoio  lime- 
stones, which  are  found  in  the  southt-rii 
part  of  the  county,  have  been  used  ex- 
tensively. Analyses  are  given  below  of 
samples  from  three  or  four  lo  ilities. 
The  insoluble  matter  in  these  is  a  lit- 
tle high  for  cases  where  a  nearly  pure 
calcium  carbonate  is  required.  The 
samples,  however,  represent  surface  ma- 
terial in  which  this  matter  is  apt  to 
run  higher  than  in  stone  freshly  broken 
in  a  quarry.  Crystalline  limestone  is 
found  in  many  localities  in  the  north- 
ern part  of  the  county. 

"In  their  western  run  from  Healy's 
Falls  the  escarpments  [of  the  Trenton 
group]  we  have  been  following  approach 
■Stony  Lake:  thn  m.iin  one  presenting 
an  abrupt  rocky  clifT  from  two  to 
three  miles  from  the  south  mar- 
gin of  the  lake,  and  the  other,  of 
small  elevation,  approaching  the 
margin  to  within  about  a  mile.  Af- 
ter sweeping  round  a  small  sheet  of 
Water  called  White  Lake,  in  the  town- 

7m. 


ship  of  Dunimer,  the  two  escarpments 
partially  unite,  striking  Salmon  Trout 
or  Clear  Lake  at  about  the  fourth 
range  of  that  township,  keeping  the 
south  shore  of  the  lake  to  its  western 
extremity.  The  corresponding  escarp- 
ment rises  on  the  northwest  side  of  .Sal- 
mon Trout  Lake,  and  then  follows  the 
sinuosities  of  the  chain  of  lakes  and  the 
river  up  to  Buckthorn  Lake,  keeping 
the  south  side  at  a  distance  seldom 
exceeding  a  quarter  of  a  mile.  It  crosses 
lluckthoru  Lake  at  the  strait  about 
two  miles  and  a  half  above  Buckthorn 
Kails;  and  then,  again  separating  into 
two  parts,  the  main  one  strikes  nearly 
slrai;;ht  by  .Sandy  and  Pigeon  Lakes  to 
I  lie  head  of  Balsam  Lake,  the  inferior 
escarpment  keeping  about  a  couple  of 
miles  to  the  northeast.  In  the  general 
course  westward  from  Belmont  Lake, 
the  rocks  composing  the  lowest  escarp- 
ment thin  out  and  disappear  before 
reaching  the  western  end  of  Salmon 
Trout  Lake.  Here  the  base  of  the  ser- 
ies is  composed  of  very  regular  beds  of 
buir  colored  limestone,  V'aring  the  litho- 
logieal  characteristics  of  the  succeeding 
portion,  while  the  upper  tier  of  beds 
contains  black  chert  and  silicifled  corals 
of  those  species  \''',-h  peculiarlv  dis- 
tinguish the  Birdseye  and  Black"  River  * 
formation.  The  whole  height  of  the  es- 
carpment, from  this,  seldom  exceeds  lifly 
feet. 

■Oil  the  Otoiiahee  the  thick  bedded 
coral  bearing  stratum  with  chert  .  .  . 
crops  out  on  the  twenty  second  lot  of 
the  sixth  range  of  Douro"  where  the  riv- 
er <ipens  into  a  small  hike  called  Kaw- 
ciiewahncHjk.  Below  this,  assisted  by  the 
effect  of  a  gentle  undulation  on  the 
axis  of  which  the  river  runs,  there  is 
a  cimtiniied  section  of  limestone  and 
shales  all  the  way  to  Peterborough, 
lioUlng  many  characteristic  fossils  of 
the  Trenton  formation.  Between  Pe- 
torborough,  and  Rice  Lake,  the  Oton- 
abeo  nowhere  exhibits  a  rock  section.  . 

"The  limestone  escarpment  south  of 
Burleigh  Falls,  in  the  township  of  Smith, 
is  about  eighty  feet  high.  On  the  sum- 
mit, thin  beds  of  limestone  and  shale 
occur.  .  .  .  Except  at  the  top,  the 
rock  is  more  or  less  covered  by  moss 
and  small  trees;  but  about  twenty  or 
thirty  feet  below  strong  beds  of  lime- 
stone occasionally  come  out  in  points, 
and  probably  represent  the  cherty  beds 
of  the  Birdseye  and  Black  River  form- 
ation."    (187) 

"  The  lock  on  the  Otonabee  canal  is 
constructed  of  massive  beds  of  lime- 
stone, from  the  lower  part  of  the  Tren- 
ton group,  which  was  quarried  near 
Warsaw  m  Dummer;  and  good  beds  of 

(187)  a.S.C,    1863,   pp.    188-0,    180. 
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almlUr  itonc  are  to  b«  obtained  in  many 
other  ptaeee  in  this  region."    (188) 

PaUcoMic  LimatooM 

The  compoiition  of  «oroe  of  the  Pal- 
naoio  limeston*^  of  Peterborough 
eeanty  ia  ihown    i  thi;  following  table  : 


crops  of  Uhaty  •hales  overUla  by  lime- 
stones  of  the  same  formattOD  however 
appear  and  these  are  highly  fosslliferous. 
The  rocks  are  nearly  horizontal  or  with 
a  low  dip  to  the  south,  and  on  a  road 
leading  from  the  village  of  Alfred  t* 
L'Orignal,  known  as  the  Li'Anae  Oar- 
dien  road,    Black     Kiver  and  Tltento* 


l'Al..r.OZ<>li-    I.IMhXloNKS  ')K  PCTKRHOllOldn  COUNTY 


'}^Y. 


«.M 

1  \i  1 

1  tf.> 

1  76 

2.1H  ; 

•i.'ja 

8.110  1 

6  M 

Inwloblc  rwadiie 

l.-'i  1 

! 

^*UiCll 

Vttrrii*  tkx  lili*                

1   Wt 

lil 

....  .^^. 

■•■■;iyi 

,W.  10  ' 

.M 

.M 

.!ili 

IM 

rtrfil    nAni*. 

AliitninM.                

•-'.;)- 

■M 

It) 

.A 

.il.lii 

.liH 

.W.Tfi 
.liU 

W.30 
.41 

nltlUlliii* 

Lime 

■"•1.2-/ 

.711 

MiiKiicsiii   

10.  tl 

.11.1 

■  >>  -17 

I'J.H 

4'.f..'ill 

11 .9H 

i-i.Ui 

41.4- 

*o.:it 

Carbon  ilioxkle  

, lO.i.'t 

.     !. 

1  'M 

l.Kt 

l.is 

l.»l 

Lit 

UlM ;•••■. 

■j.'jy 

"'!;';i' 

,  in 

....... 

.la 

-Zl 

.M 

.•M 

Rulnhur  tridxiilf 

.....       ■»' 

""'!is', 

AlluUloa 

ToUl 

1110,  it 

if.'.ii 

SS.'.tl 

lUU.W 

lOO.K* 

9H.NI) 

Dll.'.l"! 

100.51 

lUl.UI 

1.— Small  quarry  just  east  of  liayc- 
lock.  2.— From  Clear  lake,  near  Burleigh 
falls.  3.— Bed  just  below  tftp  of  cliu, 
lot  42  or  43,  concession  10,  Smith.  4.— 
About  same  locality  as  3,  but  different 
•  bed.  5.— Topmost  layer  cliff  near  hotel. 

a Quarry,  lot  44,  concession  1«,  bmith. 

7— Top  of  cliff,  lot  45,  concession  16, 
Smith.  8.  Lots  1  and  2,  just  "outh  «)' 
Lakefield  boundary.  9.— Between  2nd 
and   3rd   locks. 

Prescott 

Economic  uses  have  been  made  of 
limestones  of  the  Uh^y.  "'»<=''  „*^„7/ 
and  Trenton  formations  in  this  county. 
The  following  notes  taken  from  reports 
of  the  Geological  Survey  describe  brielly 
the  distribution  of  these  formations,  and 
references  are  made  to  some  of  tne 
more  important  quarries. 

"The  Chazy  limestones  also  appear 
along  the  road  in  East  Hawkesbury  be- 
tween ranges  iV.  and  V.,  and  are  well 
seen  on  a  road  southwest  from  Barb 
postofBce  between  lots  22  and  23.  They 
here  contain  certain  fossils  and  have  a 
low  southerly  dip.  Similar  rocks  show 
along  the  road  to  St.  Eugene. 

"West  of  L'Orignal  the  country  Is 
largely  claycovcred  for  several  milfs. 
About  3  miles  from  the  village  several 
rock  outcrops  appear  along  the  south 
side  of  the  river  road  .ind  in  these  a 
■umber  of  quarries  are  located.  Some 
af  these  are  in  rocks  of  Black  River  and 
Trenton  age,  and  the  presence  of  the 
fault  which  was  noted  on  the  road  south 
of  T.'OrigTinl  is  recojmiT.od  in  the  tilted 
attitude    of    some  of    the  strata.    Out- 

ris8)  a.s.c,  186S.  p.  »i«. 

Ta  M. 


limestones    appear    with    low    undula- 
tions.   .    .    . 

"The  Black  River  limestones  can  be 
well  studied  at  .  .  Murray's  quarry, 
about  one  and  a  half  miles  south  of 
l.'Orignal,  and  several  others  to  the 
south  of  this  in  East  Hawkesbury.  The 
formation  [Black  RWer]  is  important  as 
iurnishing  some  of  the  best  building 
stones  of  the  Palaeozoic  series.    ... 

'■  A  large  quarry  in  the  upper  portion 
of  the  formation  [Black  River]  is  found 
at  the  crossing  of  a  road  over  the  Riv- 
iere a  la  Uraisae,  on  lot  15,  range  VIL, 
Hawkebbury   East.    .    .    - 

"The  Trenton  limestones  are  extea- 
sively  developed  throughout  the  towa- 
ships  of  Cumberland,  Clarence,  Planta 
genet,  Alfred,  Caledonia  and  Hawkea- 
l)ury  ""St  and  east.  In  the  southera 
portid  of  most  of  these  they  are  over- 
fain  conformably  by  the  Utica  shales 
which  form  the  central  part  of  the  great 
Palaeozoic  basin.  In  the  eastern  part 
i.f  the  area  the  strata  are  alfected  la 
the  same  manner  as  those  of  Black  River 
and  Chazy  age  by  the  great  Rigaud  fault. 
Thrv  are  well  seen  along  the  road  from 
l.Oiignal  to  Vanklcck  Hill,  and  south- 
west from  the  contact  with  the  Black 
Rivo'  formation  at  the  fault  near  Mur- 
ray's quarry  they  have  a  surface  breadth 
till  they  are  overlapped  by  the  Utica 
of  not  far  from   8   miles. 

"West  of  L'Orignal  they  are  well 
exposed  along  L'Ange  Gardien  road  to- 
-.vards  Alfred  fiif  about  a  milp,  in  !nw 
undulations.  They  occupy  the  upper 
part  of  the  big  escarpment  south  of 
Brown's  wharf  and  thence  are  seen  along 
the  Nation  river  in  the  direction  of 
Plantagenet    village   in   large   exposures. 
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Ui«  rookt  art  fltlcd  with  oharaeUriitie 
foMili  of  the  formatioo,  and  the  dip  ii 
tu  the  louth  at  angles  of  3  to  5  de- 
Ki-eea"    (I8S). 

"lb*  Uuieatone*  of  tlie  Ohaz/,  ItUtuL 
river  and  'ittnUtu  lormationit  lutve  lunj{ 
been  uuted  for  the  excellence  of  tUvir 
aiateiUl  for  building  purpuiuw,  and  Itu-go 
and  valuuble  (|uarrie«  exut  iu  the  areas 
occupied  by  tlie««  rocki.  Among  tlic»c 
may  bo  mentioned  the  Kosit  quarry,  iri 
the  tuwiLihip  of  Kant  llawkuabury,  in 
Imieatoiie  of  (Jliiizy  age,  and  from  which 
a  very  lurgu  amount  of  excellent  stoiio 
was  taken  for  comtructiun  work  on  tlio 
(Jrenville  and  Carillon  canuk.  Near 
ii'Urigiial  aluu  quarries  are  tound  in  the 
Black  Uiver  and  Trcntun  formations 
(Murray's),  the  stone  from  which  has 
been  used  for  the  same  purpose.  But- 
Icr'a  quarry  in  the  Cliazy  limestone 
al>out  three  miles  west  of  ii'Urignal, 
Dear  the  river  road,  and  several  others 
in  the  lilnok  Kiveror  Trenton  liinostones 
of  adjoining  lots  are  well-known  ami  the 
quality  of  the  stone  is  excellent.  The<ie 
are  in  the  western  part  of  the  township 
of  Longueil"  (190). 

"Gray  beds  of  the  Ohazy  formation, 
thickly  marked  by  small  bivalve  shells 
filled  with  white  calc-spur,  have  been 
wrought  to  a  small  extent  near  L'Urig- 
iaal,  but  the  stone  is  not  well  fitted  for  a 
marblt',  inasmuch  as  the  shells  are  read- 
ily detached  from  the  rock."   (lUl). 

"About  two  miles  from  the  mouth  of 
the  South  Petite  Nation,  the  ISirdseye 
and  lilack  Kiver  formation  crosses  the 
stream,  dipping  southward  at  an  angle 
of  four  degrees.  Trenton  beds  are 
seen  resting  on  it,  and  they  un- 
derlie the  road  up  the  valley  for 
more  than  a  mile,  in  which  they 
appear  to  be  quite  horizontal. 
These  rocks  are  seen  in  the  same 
relation  on  the  east  side  of  the  township, 
in  an  escarpment  below  the  road,  cros- 
sing the  line  between  Plantagenet  ami 
Alfred,  about  two  miles  from  the  Otta- 
wa. The  escarpment  and  the  road  keep 
in  the  same  relation  for  two  miles  and 
a  half  farther  to  the  south-eastward,  up 
the  valley  of  the  brook  flowinj;  into 
Ueorce  Luke  ;  but  three  miles  farther 
east,  on  the  seciiud  ran<;e  of  Alfred,  the 
escarpment  i'S  south  of  the  road,  and  on 
the  oummit  there  occtins  a  bare  triangu- 
lar surface  of  Trcntun  limestone  of  a 
Bile  and  a  half  long.  In  the  township 
•f  l-'Uri^iiai.  the  c-uurpiiient  approaciifs 
■earer  tlie  Ottawa,  being  about  a  mile 
from  it  on  the  west  side,  and  a  mile  and 
a  half  on  the  road,  which  rum  back  from 
the  village.    In  the  r(>ar  of  Hamiltoavillu 

.180)    a.SC.,    1809,    pp.    33-87   J 
(190)  Ibid.  p.  136  J. 
(1»1)    Ibid,  1803.     p.    82T. 


in  West  IlsAvkcsbury,  it  is  two  and  • 
half  miles  from  the  marttin.    It*  position 
in  K:ut  Hawkosbury  l-t  not  so  well  ascer- 
tained, but  the  bane  of   the  series  very 
probably  reaches  the  boundary  between 
the  western  and  eatt^trn  divisions  of  the 
Province,  in  sweeping  round  the  extrem- 
ity of  tl.e  trough  north  of  the  KIgaud 
anticlinal.     On    the   south    side    of     tbs 
trough,  limestone  beds  are  met  with  at 
MrDonald's   .Millft,  un   the   Kivicre   a   la 
Cruisse,  in   the   fiftetntli     lot     of     the 
n'vcnth   range    of     Kust     Ilawkesbury. 
These  are  at  the  base  of  the  Trenton, 
and  very  nearly  in  the  strike  of  these 
beds,  there   is  an  exposure   of  Trenton 
liiiieBloiie  in   the  thirty-second     lot     of 
the  ninth  range  of  the  Lochiel''    (102) 

"At  about  one  mile  and  a  half  south 
of  Vankleek  Hill,  there  is  a  Fmail  quarry 
iu  line  gray,  very  briuli-  ami  Ijituminoiu 
Trenton  limestone,  with  partings  filled 
with  bituminous  matter  and  Joints  coat- 
ed with  white  crystalli/ed  calcite.  Th« 
bids  here  are  soiLewhiit  loldud  "   (103) 

".•\nother  Black  Uiver  quarry  is  seen 
on  ti'.e  River  k  la  Qraisse,  in  the  south. 
easiarn  portion  of  Ilawkesbury  Kast, 
where  they  have  a  dip  to  the  south-weat 
at  an  angle  of  about  10  degrees.  They 
are  here  separated  by  a  heavy  fault 
from  the  Potsdam  sandstone,  atwut  two 
miles  west  of  the  village  of  St.  Anne  d* 
Prescott"    (194). 

Prince  Edward 

Trenton  limestones  underlie  this  pen- 
iiisulur  county  and  crop  out  on  Its  shores 
at  points  convenient  for  shipmeni,.  At 
the  outlet  of  the  lake  of  the  Mountain, 
fur  ^"ianiplc,  in  the  shore  of  the  bay  near 
the  ■  i  ranee  to  Picton  harbor,  the  per- 
pe'i>.i.„  '.r  rock  ciitfs  are  upwards  of 
JD'i   feet   in   height. 

The  writer  has  met  with  no  detailed 
(lo^cription  of  the  outcrops  of  limestone 
in  the  county  or  around  its  shores,  but 
it  may  be  said  that  the  chemical  com- 
jHiajtion  of  the  rock  is  pretty  uniform 
in  character,  earryins;  a  hijli  percent- 
age of  calcium  carbonate,  when  flint  no- 
lules  are  absent.  Xow  that  there  is 
a  ?rowinf;  demand  for  rock  of  this  kind 
fnr  use  in  wious  industries  it  would 
?'i'm  that  the  outcrops  near  the  water's 
.'•Il'c  may  be  worked  to  furnish  a  sup- 
ply of  stone  for  use  along  the  upper  part 
of   the   lake. 

The  fiillowin;;  analyses  represent  sam- 
ples from  Picton.  The  residue,  insolu- 
li!c  in  hydrochloric  acid,  in  1  was  5.42, 
and  in  2  it  was  2.42  per  cent.  The  first 
Kuinple  is  from  Sullivan's  quarry,  and 
the  second  from  the  corporatioa 
quarry  : 

(102)    Ibid.    D.    171. 

119.1?    Ibid,    1S9C,    p.   72    A. 

'1!>4)    Ibid.  188».  p.   135   A. 
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No.  5t  Part  11 


,,iiuii •«.«    i*-!)" 

Kerrn'    uxiJe l-'^  ••'• 

Alumina    •**  -^i 

Uine    •^'•"'*  •^^i" 

Mii||(tii'»itt •"*  •^' 

turlioii  dioxide <U.4J  *i--i- 

Lo«  ^«    •-;»' 

Suluhur  trioxide «*'         •!'>' 

Mkali«»    -^ 

wM  100.  m 

The  liiiientone*  in  the  other  parti  o« 
the  count V,  when  not  eontainiuu  noduU* 
of  cliert'or  Hint,  have  a  »imflttr  loin- 
poitition.  ,,    ,    , 

6ulilviiu'»  quarry  ii  near  tha  Lalliolic 
leiueterj.  ll»  face  ha«  a  height  of  \\i 
or  IJ  left  and  exleiiU.  along  the  cliil 
for  5oiii>  distance.  I'he  rock  U  dark 
colored.  fo»iiiliferuu>.  and  lathir  lliiii 
bedded,  with  thaly  seauia  between  Ui«* 
layers,  ihe  rock  is  used  for  founda- 
tions, the  thickness  of  the  layers  not 
exceedinK  5  or  U  inches.  The  corporation 
quarry  lias  a  lace  of  2o  or  30  feet  in 
height  at  the  back  of  the  quarry.  Ihe 
beda  of  limestone  are  only  a  few  inclies 
in  thickHMss,  and  are  interbedded  with 
thin  layers  of  shale  or  clayey  material. 
It  would  be  possible  if  such  a  maw  of 
rocks  were  free  from  magnesia  and 
other  deleterious  constituents,  to  use  the 
whole  iiia«s  in  the  manufacture  of  Port- 
land ceniciit,  atldmg  more  or  less  clay 
to   the    mixture. 

Rainy  River  District 

Limestones   are    rare   in    th.s   district. 
The        crystalline         lime^lolle        which 
i>       found       at       Steep       Kock       lake 
most     prominent     out- 
have       been       describ- 


presents      the 
cro])s.       These 
ed  by  a  number  of  wrilers.  (I'.'-'i)       Sam- 
ples  taken    from    one   of    these    outcrop"" 
by  the  pie»ciit  writer  po^^,e>sed   the  fol 
lowing    percentage    composition  : 

1.  '.;• 


I 


Mi 


2U.4U 

i.io 


.30 

M.'.W) 

.61 

2.04 

4I.G6 
.13 


Insoluble  residue . . 

Silica 

Alumina    

l-'erric   oxide    ..    .. 
Ferrous  oxide .  .    . 

Lime    

Magnesia ■*••'•' 

Logs ,'•  •■ 

Carbonic    acid 26..i2 

Sulphur    trioxide    

Alkalies tfa""** 

ltH).'27 

1  The  lime  and  magnesia  here  shown 
exist  as  carbonates.  The  insoluble  sili- 
cious  residue  after  treatment  with  hy- 
drochloric acid  is  equal  to  31  per  cent. 
The  lime  and  other  bases  were  not  de- 

(1(15)  Am.  Jour.  Science,  ISitl,  pp.  nn-;«l. 
and  B.M.,  Vol.  XI..  pp.  131-3. 


tetnilned  in  this,  but  the  total  silica  In 
th'  rwk,  «»  »hown  above  In  'Jtl.ttl.  I'he 
lo»k  on  ignition  was  IHMW  per  cut., 
which  ii'rlude^  the  carbonic  mill,  JiL.U 
i.er  cent.    ( ItW) 

•i  In  this  analysis  the  pcrc.iitage  ot 
lime  is  hitfh.  U  represents  a  much  purer 
iiniestiuie  than  does  I-  Sample  2  is  dark 
limestone,  which  is  enclosed  or  surroun- 
ed  by  the  lighter  eolorcil.  winch  is  repre- 
sented by  analysis  1.  Ihe  ilarkcr 
appears  to  li.ive  been  the  original  rock, 
which  has  been  brecci.iud  and  partly 
di»»olved.  llie  lighter  colored  rock 
formed  from  the  darker  chielly  by  so- 
lution and  repreeipitation,  contains  tr.ig- 
iiieiits  of    the    latter. 

In  the  following  notes  taken  from  >>•■ 
ports  of  the  (ieologual  Sur\ey  reference 
i»  made  to  the  occurrence  of  boulders  of 
Silurian  limoti  ne  in  the  district.  These 
ii'e  of  economic  importance  as  large 
hiiie-kilns  iillrii  make  use  of  ••tleid 
stone.  Mail  deposits  iiNo  occur  in  the 
district,  and  may  be  made  iim>  of  in  the 
product ioi'  of  liiiic,  and  for  other  pur- 
poses. 

•■In  the  post-glacial  formations  ot 
Kaiiiy  Kiver,  the  clay-.,  -.a.MU  and  liiiie- 
^tone  boulders  are  all  ol  ecoiKniiic  value. 
Some  of  the  lower  blue  clay  seen  on  the 
banks  of  the  river  appeared  to  be  very 
pure  and  capable  of  being  worked  l^ir 
potterv.  Other  clays  wo.iid  make  gooj 
bricks."  Much  of  the  sami  intercalated 
with  the  clays  would  be  serviceable  lor 
building  purposes,  ;.nd  some  of  that  at 
the  mouth  of  Kaiiiy  Kiver  would  be  irood 
for  glass  making.  The  limestone  boul- 
ders ate  occasionally  burned  for  lime 
by  the  settlers,"   {V.11) 

"In  valleys  tiibutary  to  Rainy  Luke, 
such  as  the" basin  of  the  Sciiu  lliver  and 
that  of  the  Turtle  liiver,  there  :iie  IocmI 
ileposits  similar  to  those  on  Kai'iy  Kiver 
which  may  perhaps  be  regarded  as  hav- 
ing been "  formed  in  arms  or  bays  uf 
Lake  Agassi/,.  These  deposits  appiar  to 
lack  a  feature  which  is  very  cli.u^f- 
tcristic  of  the  deposits  aloni;  llain.N  liiv- 
er, viz.,  the  presence  ot  peUbli's  of  creain- 
coloreil  or  yellow  Silurian  limestones. 
The  northcrii  limit  of  the  distribution 
of  this  limestone  drift  has  been  noted 
by  Bigsbv,  Dawson  and  myselt,  and  it 
.ippcars  to  be  coincident  with  the  line 
that  has  been  sketched  as  limiting  the 
northern  extension  of  the  postglacial 
formations.  The  limestone  pebble^  and 
boulders,  while  doubtless  derived  in  the 
first  instance  from  the  Silurian  rocks 
of  the  Red  Kiver  basin,  appear  on  the 
Lake  of  the  Woods  to  -ome  iminediately 
from  the  postglacial  strata  in  which 
thev  are  imbedded.  Their  glacial  origin 
is  "attested  by  the  very  common  and 
distinct  striation  observable  upon  them; 


(infl)  B.:  ■ 
(107)  G.S. 


Vol  XII  ,  pp.  306-7. 

,  1887-as,  part  I.,  p.  182  F. 
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nhich  fact  aUo  «tti'«f«  Unit  Uii-y  hkvtf 
Irti-n  Miy  little  watrr-wiiiii  •imi'  their 
•••.nilw  from  the  font  of  the  aUriiT,  the 
mfrriMici'  Iwmn  thut  thw  ilajiy  »inittt  iii 
which  thry  am  iiiilxMldi'il  hith  lierived 
lurxi'ly  fxiiii  the  wiitie  xluiiir*.  With  re- 
(fiiiil  to  olhiT  inuluti'il  putohi-«  III  poit- 
Kliu'inl  fiinnutiuna,  it  i>  to  he  imtiil  that 
th.p«i'  of  any  eiitwiilcnihlf-  cxtunt 
fhnt  iiri-  kimwii.  .inli  a«  iliiU 
tH'iir  t.akf  \Viilii;;iMiii,  a|i|>i'ai  to  lie  on 
the  nortli  aide  of  tlic  hi'iffht  of  lund,  and 
may  Iuim'  been  foriiicil  at  a  nomewhat 
Liter  sta^e  of  the  reee^^ioii  of  the  ii> 
biiirier,  after  Lake  .\;ra»«i/.  liail  •.hi\iiik 
en  to  a  fraetion  ot  it*  inaxiniiini  *Ut: 
Oil  tlij4  K«(»iniiiitioii  the  lake  iii  wliieh 
the  deiionita  around  \Valii;;oiin  were  de- 
I'ositeil  would  have  had  the  height  of 
laii.l  fill  it«  •iiiithern  tiarrier,  and  (irob 
nlily  the  ieo  for  iU  northern.  ihei,' 
are  few  fails,  howev.r,  a»  yet  to  »U|) 
port  diich  »|iei'iilalioii«.  and  they  are  only 
»iii.').'e-ted  liv  the  unalo;.'!,-.  whieli  the  re 
-lilt-,  of  .\Ir.  I  |ihaiii  -  Hi.rk  niititially 
lead  u»  to  look  for."  lllWi 

"JJetween  the  l.aunnlian,  of  the  Ot- 
fawn  \  alley  and  of  \\e-|.iii  tdiiarlo. 
liiero  ii  one  marked  dilterenec,  the 
jircsenee  of  n  series  of  linn -tones  in  the 
former,  and  itn  coniparative  ali!<vnce  in 
llie  latter  ;  hut  the  alisein-.-  „l  n  ||tho 
logical  nieniher  of  a  series,  n,  limestone 
or  ijuartzite.  does  not  militate  aH:ainst 
the  correlation  of  the  nieinhers  occur- 
rinj;  in  dillerent  districts,  ami  future  in- 
\e»tijration  may  prove  tlie  t'ouehiehinx 
scries  to  be  the  strali^'niphical  ei|uiva 
lent  of  the  I  ppcr  l.auientiaii  series  nt 
the  east,  to  which  as  far  a-  may  he 
uathend  from  publisiied  descriptions  of 
the  latter,  the  mica  schists  would  seem 
In  hear  .1  marked  roseiiihlaiice  in  strati- 
L'lapliical  relationship,  lint  rthatevei  ,mii 
cliisiiin  may  be  eventually  ai  i\ed  at  n- 
irardinff  the  ori;.'in  of  Ijiiirentian  rock-, 
or  whatever  suhdivisioiis  of,  or  rc-ar- 
rniiBenieiit  of  certain  inemhi  rs  of  this 
system  future  investifratii.n  may  jiisti 
fy.  the  separate  areas  of  granitic  rm-ks 
r.-i"riiei!  to  ill  this  ri-port  present  no  in- 
dividual characteristics  sulliciently  sli;- 
nilicant  to  .justify  the  iNlief  that  any 
(Treat  difference  exists  between  their  re- 
siiective  a;.'es,  and  the  same  theory  of 
orijjin  that  applies  to  one  applies  to 
nil."  (109) 

"At  the  narrow  entrance  to  Kcho  bay 
[fSlioal  lake],  a  four-foot  seani  of  crys- 
talline limestone,  containing'  some  cop- 
per pyrites,  was  observed  in  the  sericitic 
schist.  This  U  not  very  pure,  contain- 
ing' -tome  iju.irt?.  rfr  .  hiif-  m^v  at  —"mo 
time  be  of  value  for  lime"   cioO). 


iins)  Ibid.  pii.   17.^-<l  !■". 

MiW)  Cr  S.C.  tsno-in.  j.art  I.  p.  37  G. 

(■-•ooi  H.M..    Vol.    v..  p.    10, 


Renfrew 

Thix  county  |ioii«e»va  liupurtanl  r«- 
miiuceii  III  ci)slalliiie  liniesloiiea  ur  uiur- 
lile-,  I  ambro  .Mluiiuii  liniealuiieii,  aint 
mail  deposits,  the  inurblv  dc|KH)it«  lu 
!!ie  licimly  ol  liie  towns  oi  Vuiprior 
and  li  "iilrew  have  been  ilescribed  in  »ey- 
ei'ul  repot  t>,  published  during  the  last 
half  century,  (juotatioiu  from  «im«  of 
theae  reports  aie  ifiveii  in  the  fuUowiinj 
notes,  ihe  only  nuarrie*  ot  crystalline 
liniestiine  no»  Imiiij;  Worked  in  the  Pro- 
vince (or  marbl.  m  decorative  luiildinK 
stone  are  Uio-e  ui  the  town  ol  Keiifrew 
and  line  a  few  nnlcs  from  Haley  iitation, 
some  dislancB  lo  the  westward.  The 
town  of  Henfiew  is  also  one  of  the  larg- 
e-t  priidiicer»  of  lime  in  eastern  Unturin, 
llie  rock  iwe<l  beiiijf  the  cryntalline  lini«- 
stone,  vihioh  is  i|iiarried  within  the  lim- 
its iif  tlie  corporatiiin.  It  will  be  veen 
Irotu  tile  annlys  -  given  bolow  that  thii 
lime  posBeines  a  hii;li  degree  ul  purity. 

CryUalIin<  LtnMitont. 

".\  marked  fea'iire  in  the  formations 
in  Ihe  vicinity  ui  the  .Madawaska.  in  the 
aiea  to  the  south  of  that  riMr,  is  the 
Ijreat  development  of  cryAtalline  lime- 
stones. In  character  th«se  differ  Dome- 
what  from  the  limestone  found  in  the 
(irenville  district.  They  are  often  char- 
acterized by  the  presence  of  bliii-li  and 
bluish-Kray  shades,  and  by  a  well  dellnej 
banding,  which  imparts  a'  peculiar  utrip- 
ed  a-pect  to  the  rock  ovei  lar(.'e  ureas. 
The  limestone  is  .ilsu  often  hiirlily  dolo- 
mitie,  and  in  place-  weathers  to  ii  pi'cu 
liar   ochreous  brown.     Instead     of     the 

usual  associati if  firayish  ,ind  reddisli- 

uray  f,'neiss  found  north  of  the  Ottawa, 
the  associated  nn-ks  are  mostly  schists, 
either  liornblende.  micaeeniis  lir  chlori- 
tic.  The  clmracterl-tie  inica-sciiists  ar's 
beautifully  exposed  on  the  line  of  tha 
KiML'ston  i  I'embroki-  IJ.iilHay,  lii-tween 
I.avant  and  Klower  stations,  as  well  n-s 
alon?  certain  portions  nf  tlie  Mis-i«*ijipi 
Riv.-r,  on  i!m-  inolli  -id.-  .if  \|iid  Lake, 
iliout  a  mile  below  .Vrdneh.  Thcv  are 
also  well  seen  on  tlie  south  side  ofMnr- 
bie  Lake,  in  the  tnwii-'iip  of  li.-irrie.  The 
hornblende  inek«.  however,  have  a  much 
{.'reater  developnn  nt.  heln^'  often  mas- 
nl\("    (201). 

'Vortii  of  ihe  Aladaw.iaka.  in  th" 
tiiunsliips  of  Criditli.  Hroujliam  and 
Bagot.  while  tha  surface  of  tli«<  country 
is  often  exceedinsly  rnujrh  and  broken, 
zrr^x  .ir.n;  r,f  ,-ry;t.i!iinc  liinc-ione.  of- 
ten il'olnmitic.  are  apen.  These  calcareous 
masses  occur,  not  only  in  the  valleys  hut 
constituti.  ;  lar?"  hills.  In  places  th» 
rock  is  hisrhly  chari'ed  with  tremolite. 
and   this  cbaricter  is  also  well   seen  in 

(2U1)  O.S.C.    istii,    pp.   jj..-,6  A. 
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lk«  llmMtone*  to  tbt  Mrth  of  C»l»* 
bo(jit  iv«kc,  ■■  well  aa  st  swtfttn  piMM 
ia  tb«  towniliip  of  IMrllin;,  Md  in  South 
JUnialty.  lireat  iirc«s  ol  thaw  Un*' 
MoBM,  olUn  w(ll  cii|MM«<i,  ooeur  la  Mo- 
Nab,  lAirting,  Ijiniirk  and  ttuiB' 
my"  (2Ui). 

"It  ii  intcrc'tinK  lu  nutt  the  uoi:ur> 
fraea  of  unini»t<tku.bl«  linwiituiu!  coniflo- 
maratM  in  tlia  LAur«niluii  t'r/>ulliut 
roeki  ui  tlit  Urtnvilla  leriM  iu  K-nfrcw 
•ounty.  'iliai*  w«i«  mta  at  ><!v«raj 
widtly-Mpuratrd  point*,  ai  in  the  tuwn> 
•hip  ol  vVuatmeitth,  alot)]{  Ut«  tloulMr 
Vendu  cliunnrl  of  the  Uttuwa,  in  tlia 
townalii|M  u(  lli<>i»liy  ami  Muliuid,  m 
Hcbaatupul,  und  along  the  Upeont{u  road. 
In  tliaM  cunulumorat**,  which  ivitt  upon 
tba  ritoty  gneixt,  are  pebble*  o{  garnet- 
Uaroui,  dornbleadic  and  retlJiali  gnaiia, 
^artzita  and  ru«ty  gi'i'iaa,  well 
rounded  and  water-worn.  The  gray- 
iab  quartzoia  gneiu,  in  the  lower  part 
of  the  calcaraoui  aeriea,  preacnta  all  tha 
•apect*  uf  an  alteied  quartzusie  nind- 
■tone,  and  the  whule  leriu  at  tlicie 
place*  looka  like  a  aucceation  of  altered 
MdmientD.  ,  .  . 

"Very  cuniidarabla  area*  of  eryttallina 
Umeatune  occur  throughout  the  cuuntiea 
of  Reiifrew  and  Puntiac,  iome  of  wliich 
aonttitiitv  useful  marblci*.  .  .  At  Ken- 
frew  [ii>wnj,  t'Xtennive  quarrii-i  i'xi4t, 
which  furniah  an  excellent  quality  of 
•tone,  both  fur  buildin;;  and  for  burn- 
tag.  ,  ,  A  new  de|>utit  of  anuw-wliitc 
niirble  hiw  been  o|H>iiP(t  up  on  lot  111, 
eonoeniilon  0,  Rom,  un  the  property  of 
Mr.  Ctias.  Million.  This  is  a  bciiiitifiil 
■tone,  highly  crystalline,  and  yields  large 
blocka  fur  monumental  or  decorative 
work"   Ciii.l). 


Marble  Qu;irr'n 

Mr.  Alexander  McLean  thua  dcscriljcd 
bia  marble  quarry  ut  Renfrew  to  tlie 
Royal  foiiuiiission  un  the  .Mineral  Kc- 
•ources  uf  Onfjiru)  : 

"We  have  u  uiarUlc  cpi.tiry  ut  ituiiinw 
and  uno  ni  the  to«n->liip  ui  Ifinpleion, 
yuobcc.  We  have  lea.-.i.il  the  Keiifiew 
prui»«ny,  iiiul  we  get  iru-.i  it  wluil  is 
coumioniy  known  as  tlic  Ueiurow  uiar- 
blc;  it  is  a  crystalline  4narb>.  We  loa.s- 
ed  that  about  three  years  a;;  -  ^i!lco 
we  have  had  it  we  have  takin  con-;.ler- 
able  out.  We  do  not  work  it  steuilily; 
we  ju*t  take  out  the  quantity  that  we 
requirr,  We  ii=o  it  f-.r  m.-.n:im=r>tn!  rr;s- 
terial,  slabs,  eopings,  window  sills,  trim- 
mings, and  for  such  purposes.  It  is  an 
•xcellent  stone,  nnd  takes  a  good  polish. 
It  18  a  degree  harder  than  the  ordinary 

(ai2)   G.S.C.,  i^'k'.  p.  :a  A. 

<a03)  G  S.C.  1895.   pp.   e8-«7   A. 


Umaatona,  Mid  ia  aol  m  >mU>I»  to  Maw 
M  tba  ordiMry  wblta  marble"  (lAM*. 

'i'4M  Cwuiii WKtnai a  titaiuMltiM  gi>a 
Iba  luiWwing  acouuut  ui  una  luarlMv*  uf 
oryatMiina  uiueatuMta  »t  ilauiivw  and 
Arupttwr  : 

"iua  town  of  Uanfrew  la  ■itu44«il  u«rr 
a  viry  wide  bund  «l  eiytUt- 
llM  Itiuentoiiv*,  wiiwh  urvpa  uttv 
at  Uiltareut  points,  but  wpeeuu- 
ly  up«Mi  a  Ivt  ui  ituu  vt  Uiv  no- 
uiau  Ctiiuuliu  vhuicli.  iuis  mIIvi  is  wliI 
ailaptca  tor  quairyiiig  tuto  large  pi«ve> 
ul  Mild  and  luaaaite  sione,  wiiivii  u  liae 
tiuiu  cuvuks  auU  line*,  aua  al.suas  work 
uig,  aawiug  and  triuuuiug  tui  uiiiroi« 
puipvaw.  iha  property  u  operated  iij 
kUa  tJauadian  tjiamlv  Company  ul  Uliu 
wa,  and  tli*  proUuct  is  shipped  to  tliaW 
city  for  tnanulocluie.  'ibu  luarbtv  i<  a 
eiystaltiiie  liuieslune  of  grayish  tiu«, 
aligljtiy  tinteU  iu  piocvs  wilU  Uoi  ob.t  iiiliu 
eiysUiu,  uuU  in  oilier  placea  small  cr^s 
tala  of  mK-a  are  visible,  ll  ia  taken  »ufc 
by  btouk  and  l',.'ather,  and  costs  $t:^o  prr 
curd  fur  labor.  Ihe  largest  blocks  are 
nine  feet  lung  by  two  feet  aquaie,  .tiid 
alMiut  a  per  cent,  la  wasted  iu  the  qndr- 
ryiiig.  It  el'iuds  the  weather  b«tlir 
tuau  any  stuiie  except  granite,  and  sunie 
granites  will  nut  stand  as  well.  We  nxw 
one  building  which  had  been  put  up  near- 
ly forty  years  ago.  No  action  from  the 
weather  was  visible,  except  that  tha  tint 
had  become  aligiitly  darker  where  inosi 
vxpus«xl,  and  this  change  could  only  be 
seen  upon  careful  observation. 

"i'herc  is  another  wide  Ixind  uf  cr_\ » 
talline  imiestune  at  Arnpriur,  iipun 
which  scveial  openings  iiave  been  male, 
and  near  which  wurks  have  been  erected 
fur  cutting  uiid  pulishing.  At  the  works 
the  strata  dip  30  <ii'grit;s  to  the  suuth- 
west,  ;iiid  the  xtrike  is  not  Ih-cast  ami 
•outhwest.  This  Uauil  is  of  a  bluish  tint 
with  dark  blue  wavy  lines,  and  yicKIs 
marble  of  uxcel!eiit  appearance  mid  qi;  m- 
ity.  'J'he  plant  cf  l.lie  mill  CJ)nsist«i  ot 
three  sawing  gangs,  three  turning  and 
two  polishing  lathes,  and  a  rubbing  bed, 
.ill  driven  by  a  2.<liorsc  power  engine. 
The  marble  is  made  chiclly  into  munii' 
ment.s,  but  it  is  also  uianutactiircil  to  a 
small  extent  into  table  tops  nnd  mantel' 
pii'pos,  and  is  useil  in  piiWic  Initliliii;;* 
for  decoration"   (20o). 

The  Arnprior  quarries  are  lui  Uier  de- 
scribed  by   .Mr.  A.  K.  Mcl'oimlil  a»  fol- 

I<)W.S  ! 

"I  live  .it  Arnprior,  and  am  a  member 
!f  thi-  fi:m  of  R.  MeD-.inald  A  Son.  I  am 
engaged  in  the  marble  manufacturing 
and  producing  biiKinei^s.  One  of  our 
quarries  ia  at  the  corner  of  Ruasell  and 


(204)   Roy.   Com.. 
CJO.'i)   lli.'l.    p    "•■■ 
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■gi«  atoMU  ut  UiM  luwBi  tb«  uUitr  w 
•kuut  •  mil*  lUMl  •  «(ii<trt«r  diauiu,  kit 
*•  citeUriy  duiKtluu,  uii  It  cuv«  uf  lliu 
UiUwik  ritui.  iliv  luuiblv  Ituiu  tli^i 
quarry  ia  kuuwn  ••  UtMW*  vitlli>  uiai- 
•M,  wbilv  tlHi  utUm  w  kiiuwu  n*  .irii 
•riuT  luaiblv.  \\*  intte  auotlivr  i|iti>ri^ 
Mr*  itl  tU«  will,  but  It  i>  lliu  ,jMtK  .1, 
Ik*  Arujiriur.  >\e  hixw  lliivu  Mwiiig 
|Uig*,  Ut«  Utbtw,  llirvv  tuiiiiiig  lutlii'-. 
Wu  )»uliiMiiug  luiliei,  tk  lubliiiig  ui'U,  aiiii 
•  ia  ii.^:  Uuiivr  uuU    viigiiu'.     1  tlu  nut 

klU.W    lilW    lulUl    >ttlUV    ul    UlU    (lluUl.    'illl> 

miU   itiki   futuivily  uu  till;   auuiii   kkU'   .'I 
U«  .Uaauvtiwku,  uiiU  waa  uhuvU  b^  lai- 
fuktrsun,  McUtugUiiii  dt  liiiiui<'>i   llit'> 
rau  it  lur  ubuui  luur  ^isiii-.    V\v  auquu- 
mI  tb*  |;rup«rty  lu  ibu  lull  o|  l.<i;8,  una 
teT*-bc«a  ruiiiiiiig  it  muw.    1  canuut  tiMi 
/uu  wliat  oui  output  ia.     Uur  iiiarkit  li 
•Itugelbfr    111    Uiiuiiu,      Ji    ii    mvj    fui' 
Buuuiiit'ii'.al   pur|j<»i'4,   uuU    lo    u   amall 
•xtciit  iur  uniamciilul  pur]ii»t''t,  auoli  ai 
tablu   ti>iJa  uiiJ     iii,iiilit>{iU'cea.     It     liaa 
b«eu  uatU  tor  a  iiiiiiibtr  ul  piililic  build 
ing',   ttiiioiig  ulJu'ia,    HI    llio      Ilouat     or 
Cuuuiiuiu  at  Ottawa.  1  aujijjuac  w«  uiaUc 
•bout  *»,(HIO  or  10,000   worth  of  nioiiii 
■wutuil    niurbic   a    .year.     Tlitt    Ariiprior 
■urble   bag   u  Uaik    bl.ic   ground     witli 
wavy       veiua,      Ui.-      utl;i«a        ValU'y 
■Mwble      lia»     a     gru>'       grounU      witu 
dark  wavy   vtiii-..     I   <lo   not  know  aciv 
•tli«r  uiaible  that   will  take  aa  good  a 
poliah;  it  luiiiiot  bv  »tainfil;  it  will  not 
•baorb  iiioi»tui«!  at  all,  and  it  stands  .x- 
poauit  wi'Jl.     We  liavi-  uut  been  working 
Ibis  year,  one   reason   being  on  ueeiuiit 
ol  the  «tato  of  the  market.     When  v,\- 
•rs  vtorkiiig  we  employ  from  liftecii   to 
twenty  live     men.     The     engineer     ge'.s 
fl.50  a  day,  ipiarryiiien   Sl.L'.'i,  |ioli»liein 
$1.2o    to   #1.50,  stone    cuttera   ^il.ij      to 
$2.60,  and  other  men  $1.'J0  to  $l.2.'>.    Oik- 
lit  the  reoRont  that   we  find   it  ditriviilt 
to   Compete    with    the    .Vrneriean    inarb.- 
i*  that  our  sto<'k  in  very  hard  and  diili 
•ult   to   get  out,  ami    then    it   doe«    not 
•ome  out  in  the  ri^'lit   thape.     Auurimu 
BOiintain  blue  ia  a  cheap  niaibl".    South- 
*m  falls  is  a  good  marbl.';  it  i«  light  in 
•olor,  and  I  think    it   is  a.s  good  as   tin-; 
beeides,  it  can  be  worked  ciraper  than 
ours.    The  Ottawa  Gianite  to.  get  mai- 
ble  at  Kenfrew,  but  thoy  do  it  sell  much 
of  it  as  monumental  marblr;  it  is  mostiv 
the  American  that  is  sold  for  that  pur- 
pose.    The  duty  on   marble  is     3.">     per 
••Dt.  «awed  ou  four  sides,  25  per  cent. 
oa   two  «id<w.  nnd    in   the   roiii;h.    I.")  per 
•ent.    I  am  informed  tliat  the  Americans 
•ell  marble  here  at  $-1  .ind  ^i.r,0,  while 
they  sell  at  $3.,50  in  their  own  country. 
They  make  a  slau^'hter  market  of  ours, 
aad  it  i*  mostly  inferior  marble  they  sell 
here.  That  is  the  reason  we  are  not  run- 
■ing  noiw.    The  marble  dips  about  30  de- 
fTces.  and  runs  northeast  and  southwest. 


About  m  mil*  and  a  half  Irom  hatv  «•< 
bav*  a  markU  very  lik*  th*  lii>uv*ra*ur 
marblfi  it  is  light  giuy  with  light  broniu 
•tieaks,  and  tklenaa  about  tiv«  mile*  to 
Um  suutb  and  three  tniles  to  tb«  west. 
Ibere  i*  no  g  anita  in  this  part  of  th* 
vouiiiryi  It  la  all  marble.  Northwest  it 
(Xteuus  about  twenty  luilas,  and  aaat  ol 
tier*  about  tw«l«*  or  ttftacB  miiiH.  hi 
dilTereut  place*  it  vairies  ut  cotoi  and 
textui*"    |'.iU«l), 

Xh«  Kenfrew  liiiiealuni*  and  tnai  Ui«* 
have  tit'ipieut  ih>i,uuii  m  the  Kepvrts 
of  th*  ticoiogiral  durvey,  Irom  wbiea  tu« 
toiiowuig  ex  1 1  acta  ui«  nioiltt  : 

"I'VrgUAoii  a  Wuarry. — Ihia  quiwry,  vu 
Utt  -i-i,  tiaiige  1\.,  ol  lioM,  IS  ut  a  Una 
gray  vi^stjiaue  liiiii'»tone,  alilking  .>. 
auU  t>.,  with  ail  <si.-ti'rly  underlie.  |u 
Uuining,  It  produLta  a  nuiuewhat  granu 
lar  lane,  but  makes  a  huidsettilig  iiiui- 
Ur. 

"The  kiln  has  a  capacity  of  only  al">iit 
300  buahvis,  wiiieh  lUiiouut  is  pioilii.«.l 
about  »ix  tinu'a  u  year. 

"ihia  stuiie,  uii  airouiit  of  its  line  l'-\- 
ture,  might  be  appliiable  for  building 
purposes,  or  Would  also,  1  have  no  doubt, 
coiipstiiule  a  b.iuilsome  marble, 

"On  Lot  ;,  lUinje  l.\.,  bands  o(  a 
ouurae  ir^alallinc  wliite  dolomite  oecitr, 
which  ia  said  to  burn  to  a  good  lime. 

"A  similar  band  oc«ara  on  l.ol  2'i, 
Kange  fV.,  slightly  coarser  m  texture, 
and  when  struck  with  aiiamnier  .-Jiows  a 
momeniary  red  phosphorciKHnt  glow. 

"Kither  of  thc<e  doloniitis  wouM  he 
susceptible  of  a  hi^'h  poliah.  lint,  as  the 
outcrop  indicates  a  very  liniitil  Lhick- 
neaa,  it  is  uoubtful  whether  it  could  b* 
worked  with  profit. 

•On  Lot  20,  Kanjie  I\.,<if  llathiMst  tine 
terminated  crystals  of  pyroxene,  horn- 
blende, orthoclaae,  scapolite,  apatite  and 
titanile  ociur  in  a  calcareoii-<  nin.  lot- 
ting granite. 

"On  Iwit  i!,  Kiinire  IV.,  of  l!,,-s  :i  |,.,,i,l 
of  tremolitic  dolomite,  traceaWe  across 
several  lot*,  aflords  in  many  places  long 
translucent  rhomboidal  columns  and  in- 
terlacing blades  of  Iremolite,  the  former 
often  one  foot  lon'j  anil  one  inch  airosp. 

".Small  specks  of  nniitile  were  noticed 
in  a  disintegrating  limestone,  that  is  oc 
easionally    mivwl    wiih    dolomite"    (20T>. 

Palaeozoic  Limettonet 

"A  band  of  crystalline  dolomitle  lime- 
■ifnnp.  -n-itn  nii<--.i.rh:.,riri-  and  IioriibM  iid..-- 
schists,  also  cut  by  diorites,  crosses  th* 
river  in  the  vicinity  of  Arnprior.  and  ha* 
a    breadth    wp^itward    of    several      miles. 

.    .    Portions  of   their   area   are   aleo 

(2n«v  Poy    Co.,    IRfio.   p.   K. 
(207)  G.S.C..   ISSa-.'!^.   p.   1.'.  T. 
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overlaid  by  thin  beds  of  Oilciferous  lime- 
«tuiie.s,  on  the  north  shore  opposite  Arn- 
prior  and  Braeoide.  Above  this,  to  Por- 
tage dti  Kort,  the  rock  where  exposed  is 
mostly  Laureutian  limestone,  forming  ti 
series  of  synclinals,  underlaid  by  ru^ty 
gneiss,  the  whole  cut  by  frequent  intrus- 
inns  of  syenite  and  diorite.  .  .  At 
the  Portage  du  Fort  village,  there  is  a 
great  drvelapnient  of  the  crystalline 
series,  the  intrusions  being  imrticularly 
well  seen,  and  their  action  upon  the 
limestone  being  marked  by  their  altera- 
tion of  this  rock  into  marble.  From 
certain  buds  of  this  locality  the  marbles 
employed  in  the  interior  of  the  Houses 
of  Parliunient  in  Ottawa  were  obtain- 
ed"   (208). 

"TIic  Rocho  Fcniluo  ohnnnel,  on  the 
south  .side  of  Calumot  Irilnnd.  is  very 
rot'ky,  brcikon  by  numcrDiis  hiiivy  rapids 
and  chutes.  The  rocks  arc  limestone,  un- 
derlaid by  rusty  gray  gneiss,  but  the 
syenitic  and  dioritic  intrusions  arc  fr<' 
quent  and  masses  of  the  liuiestono  are 
often  caught  in  the  intrusive  rocks.  The 
rock  on  the  north  side  of  the  Ottawa, 
between  Uryson  and  the  foot  of  Allu- 
mette  island,  is  mostly  syenite.  Oeca- 
sionally  small  bands  of  limestone  and 
gneiss  .-"re  seen,  hut  their  area  is  small  as 
compared  with  the  syenite  portion,  and 
they  are  much  broken  up. 

"AJIumctte  Island,  ami  thi-  south  side 
of  the  river  opposite,  are  occupied  large- 
ly by  C'hazy  rocks.  The  typic.il  Black 
River  occurs  at  Paquette  Rapids,  many 
of  the  beds  being  filled  with  fossils  of 
that  formation,  which  are  beautifully 
preserved.  Much  of  the  island  however 
is  low.  and  large  areas  of  sand  and  bog 
occur  inland.  The  northwest  portion  is 
mostly  syenite.  In  the  north  or  Cullmte 
Channel,  a  heavy  rapid  is  overeome  hy  ., 
lock,  while  in  the  south  or  Pembroke 
Channel,  the  ni,vis.'ation  is  interni))te(l 
by  the  Paquette  ami  Vllumette  Ka.picis, 
the  latter  about  three  miles  below  the 
town  (if  Pembroke.  These  ho^vever  can 
be  traversed  by  steamboats  at  certain 
stages  of  the  water.  .  .  . 

"Tlie  only  trace  of  limestone  seen  in 
this  portion  of  tbe  river  was  a  thin 
crushed  band  above  the  narrows  about 
one  mile  below  the  mouth  of  the  Swego 
River,  ^ome  thirty-five  miles  abme  Pem- 
broke. 

"Rome  interestina  points  of  strncture 
were  observed  at  various  plaep".  WHiile 
it  is  very  evident  that  the  ovenite*  or 
cranitrs  n'  a  whole  in  this  section  are 
intrusive  in  the  ewstalline  limestone. 
«ouie  portions  of  them  are  of  eompnra- 
tivelv  ri'cc'it  date.     Tim*  itumt  si\  miles 


cjos)  o.s.c.  isn4.  p,  r>n  a. 


•bove  the  Coulonge,  they  have  apparent- 
ly disturbed  the  usually  h  jrizontal  beds 
of  Calcifcrous  and  Chazy,  the  latter  in 
one  place  being  puahed  up  along  the  con- 
tact to  angles  of  'Mi  and  40  degrees." 
(209). 

"Inland,  to  the  south,  the  Chazy  and 
lower  part  of  the  Trenton  formation 
have  a  considerable  development  in  the 
valley  of  the  Bonneehere  at  Eganville, 
whence  they  extend  eastward  to  Douglas 
village.  The  Hat-lying  limestones  occur 
for  some  distance  on  both  aides  of  that 
river.  Another  outlier  extends  from  the 
east  side  of  Lake  l>ove  eastward  to  .Mink 
l.akc,  and  thence  spreads  over  the  Hat 
■irea  between  Douglas  and  Cobden;  while 
yet  another  considerable  area  occurs  on 
the  lower  west  Imlf  of  Sfuskrat  l.ftke. 
which  is  discharged  by  the  Muskrat 
Biver  at  Pembroke.  ,Mong  this  stream 
the  Chazy  beds  also  show,  capped  in 
Stafford  township  by  highly  fossiliferous 
strata  of  Black  River  age.  .A  small  out- 
crop of  Chazy  is  again  seen  in  a  cutting 
on  the  Ottawa  and  Parry  Sound  railway 
'about  three  miles  west  of  Killaloe  sta- 
tion, while  on  Clear  Lake,  tn  the  south 
the  Trenton  and  Utica  beds  are  exposed 
at   the  southwest   corner."     (210) 

"A  now  outlier  of  the  Black  Uivcr  was 
discovered  in  the  low  tract  to  the  we-l 
of  Clear  lake,  in  the  township  of  Seha^ 
topol,  and  the  Paleeozoic  formations 
sfon  around  the  northwest  corner  of 
tlie  lake,  comprising  the  Trenton  and 
Utica,  appear  to  extend  wt»stward  and 
to  underlie  a  depression,  which  con- 
tinues as  far  as  the  lOad  from  Bru- 
deriell  Corners  to  Killaloe.  From  the 
character  of  the  drift  and  soil  on  the 
road  leading  up  the  mountain  from 
C'a.stile  post  office,  it  is  very  probable 
that  the  IHica  outlier  of  the  south  side 
of  Clear  lake  also  extends  in  this  di- 
rection for  several  miles,  overlying  the 
Tront(m  and  Black  river  formations. 
It  is  probable  from  this  Black 
River  outlier,  west  of  Clear  lake,  that 
the  large  masses  observed  along  the 
north  slope  -as  well  as  along  the  top  ot 
the  mountain,  on  the  Op '<iilg  >  loid  have 
been  derived.  Tlie  direction  of  the  ice 
movement  in  this  district  was  a  few  'lo 
grees  west  of  south."  (211) 

Sand  Point  Quarries 

Thf^rp  are  two  quarries  in  the  Pala- 

ozoic  lime^lone  at  Sainl  Point  village. 
and  one  or  more  within  a  ilistance  of 
a  mile  or  two.  At.  the  time  of  the 
writer's  vi^it  stoit?  was  l><^iTig  shipped 
fnmi  one  of  the  village  quarries  to 
Xorth   Bay.   which    was    to    be    u.sed   in 

OHO  n.s.r..  i«n4.  pp.  i«t-fii  a 

(210)  Ibid.  lSft.'i.  p.  Ki  A. 

(211)  Ibid,  Sum.  Rep,  1807.  p.  m. 
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the  building  of  the  round  hoiispR  and 
other  structures  on  the  'J'emisknmin;; 
■nd  Northern  Ontario  Kailway. 
Thi«  quarry,  which  lie»  east 
of  Uie  station,  has  n  fiXrc 
of  about  19  feet,  and  little  enrtli 
on  top  of  the  rock.  The  other  quarry 
has  a  face  of  over  20  feet,  but  the  rt)ck 
U  here  covered  by  ah.iiit  15  feet  n( 
«and.  'ihe  stone  in  one  house  which 
is  »aid  to  he  over  SO  your*  old  is  in 
a  ffood  state  of  preservation.  It  re- 
tsiin*  it*  color  well,  not  becoming 
Hehter  with  age  like  the  stone  of 
Kinirston  and  elsewhere.  Nhiny  door 
and  window  silU,  havlna  a  thickness  of 
15.  16  or  18  inches,  have  been  taken 
from  the«e  q\iarries. 

There  is  a  small  quarry  at  Hrae- 
ftide  from  which  stone  for  building  and 
lime  burning  is  taken.  The  luue  U 
sniil   to   be   strons  and  quick-settin;;. 

Following  are  analyses  of  saMi- 
nles  of  the  stone  taken  from  these 
Sand    Point    quarries: 
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1.  Quarry  at  road  side,  just  east  i>l 
Sand  Point  station:  2,  qiiacry  near 
hotel.  Sand  Point  station;  3,  Barnet'a 
small  quarry,  Braeside;  4,  small  quarry 
a«ro88  mad  from  Fx^kford's  house,  juit 
cast  of  Araprior. 

"Pembroke.  (>.,  lot  I'J,  ranjre  1.— 
The  Cliazy  formation  at  this  locality 
affords  good  limastone  for  buildin;^ 
purposes,  in  beds  from  three  to  eijjh- 
tecn  inches  thick.  An  analysis  o{  a 
Bpecimen  gave: 

Carbonate   of   lime 

Carbonate    of    magnesia 

Oarbonate   of   iron 

Insoluble . 


s:l,!Hi 
'.'.-J'.i 

(i.lMI 


100.00 

"The  stone  i*  li^'ht  brownisli-yrrey  in 
ct>lor,  c4Hiii»iu-L  au*t  liit-.tUt^  v^itil  a 
conchoidal    fracture 

"McN'ab,  Clnlario.  The  ('aUiterou- 
formation  in  many  locjililies  atforils 
materi.il  which  answers  for  buildinj* 
purpoAea,      an<l     apprars     to    be      very 


durable,  thoujih  often  dilHciilt  to  drew. 
In  some  ".sue*  the  rock  is  limestone, 
but  it  seems  to  {miss  by  insensible 
gradations  into  dolomite,  the  prevail- 
ing rock  of  the  formation.  A  specimen 
ot  ;!'c  limestone  from  near  Arnprior. 
on  till  Ilth  lot  of  the  third  range  of 
NfcXab.  was   found    to  contain: 

Carbonate   of   lime  SI.7H 

Ciirltonate   of  magnesia i;i.68 

"It  is  compact  and  dark  brownish- 
grey  when  fractured,  although  when 
tool  dressed  it  has  a  r.^ther  bluish- 
grey  tint.  When  polished  it  shows 
sections  of  fossils  and  presenta  a  mot- 
tled surface  of  dark  grey,  with  patches 
of   li^jlit  irrcy   and   yellowish-brown 

".\nnther  specimen  from  the  .same 
set  of  lu'ds.  hut  consi<lcrahly  lower 
down  in  the  formatinn,  was  light 
browuisli-grey  in  color,  and  dotted  with 
occasional  crystals  of  white  calcite. 
Wlicn  polished  it  presented  a  mottled 
ap7>earance.  like  the  limest<ine  just  de- 
scribed, the  colors,  however,  being 
much  paler.  As  shown  by  the  follow- 
ing determination,   it  is  a  dolomite: 

Carbonate    of    lime 53.00 

Carbonate    of    magnesiii 43.88 

The  specimen  c:imc  from  an  old 
cpiarry  on  the  0th  lot  of  the  14th 
range  of   McN'ab."    ilVl) 

The  Lime  Industry 

The  lime  industry  at  the  town  of 
Renfrew  is  larger  than  that  of  any 
other  place  in  the  c;istern  )>art  of  the 
ProviiuM'.  The  lime  is  shipped  south 
to  lake  Ont«rii>.  and  for  a  considerable 
distance  east  and  we.st.  The  quar- 
ricji,  which  are  referred  to  on  another 
pH«Tc.  are  in  crystalline  limestone. 
There  art<  three  draw  kilns  5  feet  in 
diameter  and  20  feet  hii;h.  They  each 
have  a  cap.icity  of  l.")0  bushels  of  lime 
in  24  hours.  Lime  is  witlidrawn  from 
the  kilns  31!  hours  after  the  first  start- 
iii2  afresh,  and  thereafter  every  12 
hours.  Lime  sold  in  Henfrcw  during 
the   past    summer  al    2.'>  cents   a   bushel. 

The  limestone  from  thewe  kilns 
W(uks  best  if  alliiwc<l  ti>  slack  for  some 
t.imc  liefore  uMng.  This  prevents  the 
danu'cr   of   chipping   in   plaster. 

Kiiunda.i.ui  stone  (crystalline  lime- 
stonei.  sold  at  «.").00  a  cont.  delivered, 
in  the  town  "f  Uenfrew  during  the 
past  ■  imnier.  It  may  also  be  added 
that  bricks  were  .fT.OO  a  thousand,  and 
sand,  for  building.  40  cents  a  cubic 
yar<l. 

Of  the  following  two  analyses  from 
.Tamieson's  quarries.  Xci.  1  was  made 
by  .1.  T.  Donald,  and  No.  2  by  A.  (J. 
Burrows. 

^■lVi^  O  S.r.,    \x"  7",    p.  4S8. 
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Bufcau  of  Mina 


No.   5t  PartH 


^.  .  No.  I. 

Ckueium  earttonkt* 87.32 

Magneaium  carbonate 7J7 

Fame  oxide  and  alumina. .        0.92 

Silica  and  insoluble 2.04 

Volatile  matter 1.85 

Total 100.00 

No.  2. 

lAne 4U.23 

Magnesia 3.88 

Alkaliei o.83 

Alumina trace 

Ferric  oxide 0.78 

Silica 1.30 

Sulphur!,  acid o.2fl 

Carbon  dioxide 41.54 

iMoiisture o.28 

Organic  and  volatile  matter.       1.89 

Total 99.87 


and  libnury,  and  giTca  a  good  effect  with 
brick.  A  atone  to  ba  uaed  aa  a  sill  in 
a  bank  at  Coulonge,  bad  been  gcttea 
out  shortly  before  my  Tiait.  It  had  a 
length  of  nine  feet,  and  in  eroas  secUon 
was  seven  by  five  inches. 

Following  are  analyses  of  crystalline 
limestones  from  Renfrew  county  : 

1,  Arnprior,  small  islani*  near  bridge; 
S,  sample  from  opening  for  road  ma- 
terial at  McLaughlin's  mill,  Arnprior; 
3,  Eckford's  larger  quarry,  east  of  Arn- 
prior; 4  represents  a  sample  from  a 
smaller  quarry  on  the  same 
property  as  3;  5,  Jamieson's 
lima  kiln  quarry,  in  town  of 
Renfrew;  9,  Leitch's  quarry  near  town 
of  Renfrew;  7,  Scott's  quarry,  near  town 
of  Renfrew ;  8,  Jamieson's  second  quarry, 
near  Leitch's;  9,  Bedford's  quarry,  east 
half  of  lot  9,  concession  4,  Ross. 


Analyses 
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Samples  for  analysis  were  also  taken 
from  two  or  three  other  quarries  (iu 
crystalline  limestone)  in  the  vicinity  of 
the  town  of  Renfrew.  Considerable 
stone  from  Scott's  quarry  ha?  been  used 
for  foundations  and  other  structures. 
l.«rge  blocks  or  columns  have  been  taken 
out  of  Leitch's  quarry.  One  of  these 
lying  on  the  ground  had  a  length  of  12 
feet,  and  a  thickness  of  between  eighteen 
inches  and  two  feet.  From  a  second 
quarry  of  Jumieson's.  near  Leitch's, 
stone  has  been  chipped  to  Suilbiir.v  for 
use  as  a  flux. 

A  quarry,  known  as  Quinn's,  iibout 
four  miles  from  Haley's  station,  was 
visited.  It  is  in  the  ea.st  half  of  lot  19 
»n  the  sixth  concession  of  the  township 
of  Ross.  The  rock  is  white  crystalline 
limestone,  and  has  been  used  in  the 
manufacture  of  tomli»tonfs,  wimimv  sills, 
building  stone  and  for  other  purposes. 
The  stone  has  been  shipped  to  Ottawa, 
Montreal  and  Sault  Ste.  Marie.  At  the 
latter  place  it  is  used  as  a  "trimming" 
ta  the  new  public  buildings,  the  fire  hall 


"Dolomite. — From  the  sixteenth  lot  of 
the  sixth  concession  of  the  township  of 
Ross,  Renfrew  county,  Province  of 
Ontario.  Geological  position,  Lauren 
tian.  Examined  for  Mr.  \V.  P.  Hinton. 
A  beautiful,  white,  translucent,  coarse- 
ly crystalline  dolomite.  Its  analysis 
afforded  Mr.  Wait  the  following  re- 
sults (after  dryin;;  at  100  degrees  C. — 
Hydroscopic  water  equals  0.03  per 
cent.  (213)) 


varounaie  oi    lime 

Carbonate  of  magnesia 

44.54 

Carbonate  of  iron 

0.11 

Carbonate  of   maneanese 

.  trace 

Phosphate  of  lime   (tri- 

basic) 0.02 

Alumina 0.09 

Silica,  soluble 0.17 

0.47 

Insoliibl*  minsral  mat- 

ter  0.19 

100.44' 


(213)  Q.B.C,  18W.  p.  »  R. 
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Marl 

"About  700  acres  of  tb«  lower  part  of 
WUte  Lake  in  McNab,  under  a  shallow 
^pth  of  water,  in  some  places  insuUl- 
eicnt  to  float  a  canoe,  and  in  others  not 
ezeeeding  two  or  three  feet,  present  a 
bottoKB  of  shell  marl,  which,  where  tried 
in  several  ^>ots,  was  found  to  poasoss  a 
thickness  of  fiva  to  seven 
fact  at  least.  Tliere  appears 
tn  be  no  deeper  channel  through 
tbls  but  a  small  flow  of  water  escapes, 
notwithstanding  tlie  lake  has  an  area 
•f  several  square  miles.  It  is  discharged 
over  a  rim  of  crystalline  limestone,  and 
the  bed  of  the  brook  falls 
rapidly  after  leaving  the  lake, 
•0  that  an  artificial  drain  could 
easily  be  cut,  which  would  dry  a  grer  . 
extent  of  the  marl,  a  large  qi^nlity  of 
which  however  could  be  diig  out  of  the 
lake  without  draining  at  all. 

"In  the  upper  part  of  Mink  Lake,  north 
•f  the  Bonnechere,  near  Jessop's  Rapids, 
a  deposit  of  marl  extends  out  upwards 
•f  a  quarter  of  a  mile,  where  it  lias  a 
thickness  of  more  than  nine  feet,  with 
two  feet  and  a  half  of  water  over  it, 
while  there  are  only  eight  or  ten  inches 
•f  water  nearer  the  shore.  Other  bays 
in  the  lake  are  also  provided  with  marl 
bottoms.  'Jhe  length  of  the  lake  is  about 
three  miles,  and  a  shoal,  composed  of 
the  marl  exists  in  the  middle  of  it.  At 
the  outlet  the  water  runs  rapidly  over 
bniildere  for  the  distance  of  a  quarter 
of  a  mile,  and  there  would  be  little  dif- 
llculty  in  draining  a  few  fent  of  the  lake 
and  laying  bare  a  large  quantity  of  the 
marl."  (214) 

"Shell  mar]  is  found  in  several 
lakes  in  consid-^rable  quantity,  and 
should  be  of  economic  iniport.Tnce.  Per- 
haps the  most  extensive  of  tlie:ie  depos- 
its is  in  Mink  Lake,  Wilberforce  town- 
ship, Renfrew  Co.  Other  lakes  holding 
narl  were  found  in  Westmeath,  and 
Boss.  .  ."      (215) 

"From  a  deposit  on  the  twelfth  lot  of 
concession  A,  Coulonj,e  Lake  Front. 
township  of  Westmeath  .  .  The  deposit  i.^ 
about  one  hundred  and  thirty-five  yards 
in  length  and  some  seventy-four  yards 
in  width.  It  consists  of  two  distinct 
continuous  layers — an  up<per  dark-col- 
ored layer,  twenty-two  inches  thick,  and 
a  lower  light-colored  layer,  fourteen 
inches  thick. 

"(a)  The  material  of  the  upper  layer, 
in  the  air-dried  condition,  is  earthy, 
■lightly  coherent;  color  light  gray.  It 
«Dnt«ins  some  shells,  and  also  some  root- 
flbres.  A  partial  analysis  of  this,  by 
Mr.  F.  G.  Wait,  ■showed  it  to  contain  (af- 
ter drying  at  lOd     degrees  C. — Hygro- 

<214)  O.S.C.   iai5-4fl,    pp.   OS-W. 
nifi)   Ibid.   18»5.  p.  m  A. 


icopis  water  ----=  0.8S  per  cent.) ; 
Lime,  62.31,  which  would  correspond  to 
03.41  per  cent,  carbonate  of  lime;  inso- 
luble mineral  matter,  0.88;  organic  mat- 
ter—consisting of  vegetable  fibre  in  * 
state  of  decay,  and  products  of  its  decay, 
■ueh  as  humus,  bumic  acid,  etc.,  and  pos- 
sibly a  little  combined  water — 5.27; 
phosphoric  acid,  0.04. 

"(b)  The  material  of  the  lower  layer, 
in  the  air-dried  condition,  is  cart  by , 
loosely  coherent;  color  yellowish-white. 
It  contains  some  shells,  but  no  visible 
root  fibres. 

"An  annlysis  by  Mr.  F.  (1.  Wait  show- 
ed it  to  contain:  (After drying  at  100 de- 
grees C. — Hygroscopic  water  J^l  0.2;» 
per  cent.) 

Lime 51.83 

Magnesia 0.51 

Alumina     0. 12 

Ferric  oxide 0.09 

Carbonic  acid 41 .  lit 

Sulphuric  acid O.OS 

Phosphoric  acid 0.02 

Silica,  soluble 0.00 

Insoluble  mineral  matter i.Oi 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc.,  ami 
possibly  a  little  combinol 
water 2  71 

100.40 
"AssT-iing  the  whole  of  the  lime  to 
be  presv-n^  in  the  form  of  carbonate,  tri- 
lling quantities  of  which  are  h<<wev«r 
present  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
02.28  per  cent,  carbonate  of  lime. 

"Tlie  insoluble  mineral  matter  was 
found  to  consist  of  :   (216) 

Silica 2. as 

Alumina  and  ferric  oxide 0.82 

Lime 0.14 

Magnesia tr.aces. 

Alkalies   (?)    0.2,") 

4.06" 
Russell 

Tlie  distribution  of  limestones  of  the 
Chazy  formation  and  of  the  Trentos 
group  are  briefly  described  in  the  fol- 
lowing notes  : 

"On  the  line  of  the  Ottawa  and  Corn- 
wall railway,  about  half  a  mile  south 
of  Erabrun  station,  in  a  quarry  of  Black 
River  limestone  holding  an  abundance 
of  fossils,  the  angle  of  dip  is  ten  degrees 
to  the  northeast,  but  this  formation  i" 
overlain  by  the  Trenton  limestone  a 
short  distance  east  -if  Gmbrun  village  to 
the  northeast  of  this  point."  (217) 

(21«)  G.S.C.,  1894,   pp.  27-28  R. 
(2lT)  Ibid,  Sum.  Rep.,  1899.  p.  136 
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"  The  lower  part  of  the  Xrenton  doei 
not  appear  to  display  any  corresponding 
escarpments  succeeding  tliese.  But  about 
five  miles  and  a  lialf  from  the  Ottawa, 
on  the  suutli  aide  of  the  anticlinal,  an 
escarpment  ot  the  upper  part  of  the  for- 
mation, varying  from  thirty  to  ninety 
feet,  crosses  the  road  between  tlio 
eighth  and  ninth  ranges  of  Cumber- 
land, on  the  teventh  lot.  This  is  trace- 
able in  a  pretty  straight  line  for  be- 
tween seven  and  eight  miles,  to  the  lino 
between  Cumberland  and  Clarence,  on  the 
thirteenth  lot,  upwards  uf  !,ix  miles  from 
the  Ottawa.  Here  it  makes  a  sudden 
turn  to  the  southward,  and  has  beeu 
traced  in  this  direction  for  about  a 
mile.  From  iJtH)  to  400  yards  southward 
from  the  edge  of  this  escarpintiit,  the 
black  shale  of  the  t'tica  formation  can 
be  traced  the  whole  way,  presenting  a 
very  small  dip  to  the  southward  until 
coming  to  the  turn.  A  mile  ei._tward  of 
the  turn  a  lower  escarpment  occurs.with 
another  still  lower,  a  mile  beyond;  both 
run  northwestward  for  upwards  Dt'  ji 
mile,  and  present  a  small  dip  to  the 
southward  of  west,  indicating  the  crow  n 
of  the  anticlinal  arch,  f^-i  thickness  in 
the  three  escarpments  would  probably 
be  about  a  hundred  and  fifty  feet. 

"  A  great  swamp  extends  nearly  across 
Cumberland  on  the  crown  of  the  anti- 
i-linal,  but  on  the  north  side  of  the  anti- 
clinal, limestones,  which  correspond  with 
those  of  the  uppermost  of  the  escarp- 
ments, form  a  point  on  the  third  lot  of 
the  sixth  range  of  Cumberland,  about 
three  miles  and  a  half  from  the  Ottawa. 
They  present  a  considerable  area  of  hare 
rn<ks.  and  upwards  of  a  mile  to  the 
eastward  iire  divided  by  a  point  of  black 
shale.  The  limestones  on  the  south  side 
of  the  shale  soon  become  covered  up,  in 
their  progress  eastward;  but  those  on 
the  north  present  an  osiarpmrnt  of  about 
forty  feet,  facing  tlie  north,  which  is 
traceable  for  a  couple  of  miles  to  the  road 
from  the  Ottawa  to  Dunning's  mills, 
where  the  road  runs  through  the  fourth 
range  of  Cumberland.  On  this  road  the 
escarpment  is  on  the  second  lot;  the 
outcrop  of  the  black  shales  is  about  6,50 
yards  southward  from  it  on  the  third, 
where  they  form  part  of  the  smallest 
of  the  three  patches  of  the  Utica  for- 
mation already  mentioned,  this  small- 
est one  bein<;  separated  from  the  largest 
by  the  limestones  on  the  Clarence  and 
Cumberland  anticlinal. 

"Between  the  black  shales  and  the 
Ottawa,  the  road  which  has  been  men- 
tioned runs  very  nearly  at  right  angles 
across  the  measures,  and  the  breadth 
on  it  of  the  Trenton  formation,  with 
the  Birdseye  and  H!ack  Kiver.  in  just 
about  5,t>00  yard-.  The  dip,  which  is 
from  the  Ottawa,  does  not  on  the  av- 
erage exceed  one  and  a  half  or  two  de- 
grees. Ahile  there  is  a  difference  in  level 


of  about  a  hundred  feet  between  the 
summit  and  the  base.  The  total  vol- 
ume of  the  series  would  thus  be  between 
OoO  and  TOO  feet,  which  a;:cords  very 
well  with  the  supposed  thickness  both  at 
Montreal  and  Ottawa. 

"About  two  miles  southward  from  Mc- 
Caul's  wharf  in  Clarence,  the  Chazy  pre- 
sents an  escarpment  of  fifty  feet,  the 
base  of  which  is  occupied  by  the 
sandstone  of  the  formation,  and  a  short 
distance  from  this  step  tliere  rises  up 
another,  the  height  of  which  i-i 
about  a  hundred  feet.  The  lower 
part  of  it  is  occupied  by  the  Birdseye 
and  Black  Uiver  formation,  and  the  up- 
per by  a  portion  of  the  i'renton.  This 
escarpment  is  on  the  southwest  side  of 
tiio  Buckingham  and  Clarence  anticlinal, 
and  is  well  marked  for  at  least  two 
miles  to  the  southeast.  It  is  not  yet  as- 
certained how  far  the  Birdseye  and  Black 
Kiver  formation  is  carried  in  this  di- 
rection before  meeting  the  dislocation 
which  is  connected  with  this  anticlinal; 
but  however  far  it  may  be,  this  for- 
mation is  thrown  northward  again,  be- 
yond McCuul's  mills,  by  the  fault,  the 
ruck   at   the    mills   being  Trenton. 

••  Freed  from  the  ettects  of  this  fault, 
the  same  series  presents  itself  in  anoth- 
er escarpment,  which,  from  a  position 
about  a  mile  west  of  McCaul's  mills, 
runs  in  a  nearly  straight  line  to  the 
tenth  lot  of  the  fifth  range  of  I'lanta- 
genct,  the  distance  being  about  eleven 
miles,  and  the  bearing  about  five  or 
six  degrees  south  of  west."    (218) 

"At  the  High  falls  on  the  South  Petite 
Xation,  in  the  twelfth  lot  of  the  sixth 
range  of  Cambridge,  the  river  runs 
northward  on  the  face  of  a  single  bed 
of  Trenton  limestone  for  about  300 
yards,  descending  about  20  feet.  The  po- 
-ition  and  dip  of  this  rock  make  it  prob- 
able that  it  is  on  the  north  side  of  the 
main  Rigaud  anticlinal.  The  want  of 
exposures  in  the  stream  for  a  consider- 
able distance  below  the  High  falls  ren- 
ders it  tmcertain  where  the  axis  of  the 
Templeton  and  Gloucester,  and  that  of 
the  Buckingham  and  Cumberland  anti- 
clinal would  strike  the  stream."  (210) 

"Westward  of  th-  High  Falls,  at 
Cook's  Mills,  on  the  t  astor.  in  the  eighth 
lot  of  the  ninth  range  of  Kussell,  which 
would  bo  in  the  strike  of  the  strata  at 
the  High  Falls,  already  alluded  to.  there 
is  a  section  of  abotit  five  feet,  consisting 
of  dark  blue  limestone  alternating  with 
black  shale.  Several  of  the  shale 
beds  are  very  fossiliferous.  .  . 
On  the  south  bank  of  the  Castor,  in 
the  next  ranse  to  the  west,  thick 
beds  of  dark  blue  limestone  dip 
X.   40  degrees    W.  32  degrees  :    and 

further   west,  at   Louck's   mills,   on  the 

C.'IS)  G.S.C.   ISfiS.  pp.   lOS-lTO. 
(1'19)  Ihid.  p.   170,  171. 
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tieventh  lut  uf  tlin  fourth  range.  t\\k 
dip,  which,  un  tlif  smith  side  uf  the 
•treani,  i»  S.  34  ilejjrees  W.,  at  an  in- 
clination varying',  in  the  distance  of 
a  hundred  j'ard«,  from  sixty  to  five 
dp)free»,  is  on  the  north  tide  X.  40 
degrees     W.  17      iti'gree^.       While 

the  north  bank  i»  occuploj  by 
thick  bluish  beds  of  t!''<inular  lime- 
stone, the  section  on  the  south  is  as  fol- 
lows, jn  descending  order  : 

Ft.    In. 

Black  shale 3  6 

Bluish-black   limestone         .1         10 
Black  bituminous  limestnnc  3  0 

Black   shale 0  4 

Bluish  black  limestone  ....     1  H 

Dark  bluish-grey   llmfstcmr     2  4 


"These  exposures  on  the  Castor,  which 
are  ill  a  nearly  straight  line  from  thelli'ili 
Kails,  and  iii  the  direct  continued  bear- 
ing of  the  Uigaud  and  Fitzroy  anticlinal, 
are  shown  by  the  irregularity  of  the 
dips  to  be  probably  alTected  by  it.  Two 
ol  t.'ieui  no  doubt  belong  to  the  Trenton 
foni.ation;  but  it  is  uncertain  whether 
that  at  l-ouck's  mill  i>.  to  be  placed  im- 
mediately beneath  the  Trenton  or  at  its 
summit.  The  thickness  of  the  black  shale 
associated  with  the  linie.st(me,  and  the 
fact  that  superior  lihick  shnlos  occur  not 
far  to  the  mirth  uf  the  antKlinal.  would 
seem  to  eouniciiance  the  latter  supposi- 
tion, but  at  the  same  time  the  supposed 
position  of  the  f'hazy  is  not  far  removed 
to  the  west.  To  perplex  the  question 
still  farther,  a  dislocation  ^ci-ms  to  be 
connected  with  the  anticlin;il  near  the 
spot,  and  it  is  not  certain  on  which  side 
of  the  black  limestone  it  may  run." 
(220) 

Simcoe 

Limestones  belonsring  to  the  Trenton 
group,  and  to  the  I'liiiton  and  \iagara 
formatimis.  togctlni  witli  i-:iifar''i.'is 
tufa  and  luarl.s,  arc  found  In  this  coun- 
ty. Excellent  buildiiii.'  stone  is  found 
and  likewise  material  suitable  for  tlie 
miinilfaetnie  of  lime  and  for  furnace 
flux. 

Sil-  rian  Limestonts 

"Westward  from  ling  T^ay,  the  whole 
ot  the  peniiisola  of  I'eiict.inguishene  np 
|>enra  to  be  enveloped  in  drift,  but  on 
an  island  in  <!eorgian  Bay  beyond  it. 
i-alled  the  (Mant's  Tomb,  the  base  of 
this  series  of  limestone  is  met  wit.>i. 
renting  on  the  Laurentian  gnedss,  which 
occupies  the  northeastern  half  of  the 
isUind.  Tlie  upper  members  of  the 
series    are      on    the     southeast    side    of 

(i2<i)  ns.r..  \kKi.  pp.  1'^  ••• 


(iporgian  Bay.  They  there  compoac  the 
littU  islands  called  the  Hen  and  Chick- 
ens, and  may  be  observed  about  eight 
miles  West  of  the  N'ottawasnga  River,  at 
Melilashan's  mills,  as  well  as  at  Huron- 
tario,  in  the  township  of  Nottawasaga: 
and  at  the  contiguous  corners  of  Notta- 
wasaga and  (  ollingwood,  where  they  are 
seen  to  pass  under  the  black  shalei 
uf  the  Utica  formation.  The  trans- 
verse breadth  of  the  series  is 
thus  about  thirty  miles,  and 
the  thickness,  supposing  the  dip  to 
be  southwestward  at  the  rate  of  thirty 
fecv  in  til"  mile,  would  be  900  feet: 
but  it  is  not  unlikely  that  the  strata 
may  be  affected  by  very  gentle  un- 
dulations, and  it  would  therefore  be 
scarcely  safe  to  state  the  amount  at 
more  than  about  ".iO  feet."     (221) 

■■'ilie  upper  portion  of  th#  Trenton 
limestone  becomes  interittratified  with 
tJiiii  layers  of  black  shales,  which  form 
a  tvanMtion  to  the  black  pyroseJiisto  of 
the  Ltica  formation.  Similar  black 
liitnminous  shales  are  interstratilied 
a  little  higher  up  in  the  series  among 
the  grey  and  green  uliaJes  and  sand- 
stones which  constiitute  Die  tludson 
River  formation.  These  black  shales 
in  Canada,  are  highly  calcareous,  and 
often  pass  into  impure  limestones.  Of 
t.wo  specimen*  of  this  kind  from  Col 
lingwood,  one  gave  to  the  dil 
lite  acids  fifty  th:-.e.  and  an 
.itlier  fifty-eight,  per  cent,  of  carbonat* 
of  lime,  with  a  little  magnesia  and 
ovy.l  of  iron.  The  iii.soluble  snutf 
lirown  argillaceous  residue  from  th« 
former,  when  ignited  in  a  closed  vp» 
sel,  gave  off  12.ii  jier  wnt.  of  volatil* 
conibusiiole  matter,  leaving  a  coal 
black  carbonaceous  residue.  which 
when  calcined  in  the  open  air,  lost  8.4 
l>er  cent,  au.iitional.  and  bet-ame  ash 
grey.  The  insoluble  residue  from  th» 
-ecoiid  specimen  was  dige-ited  for  soiii* 
time  with  heated  benzoic,  which  took 
u|i  from  it  about  one  per  cent,  of  i 
solid  brown  bituminous  matter.  IV 
then  iiQ  longer  gave  the  ixkir  of  bituin 
en  wlien  heated,  hut  a  smell  like  that 
of  burning  lignite.  The  mattei 
wliich  Iiad  thus  been  treated  with  ben 
zole.  still  gave  by  ignition,  11.8  pei 
cent  of  vobitile  and  iiillanimable  mat 
ters.  It  was  not  attacked  by  a  boiling 
solution  of  caustic  soda.  Portions  M 
this  shale,  when  distilled  in  close  ve« 
sels.  give  from  four  to  five  per  cent,  ol 
iiiiy  and  tarry  matter,  besides  com 
Im-tible  gases  and  water."   (222) 

"Deposit«  of  calcareous  tufa  occur  U 
many    places   »long     the     base    ot    thi 

(2L'll  <;s.c,  isw.  p.  193. 
(■.'•-"-'I  liiid,   pp.  «::i-fl22. 
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Wiagar*  formation  in  tli«  Mniitiei  of 
■Qt»j  and  bimcoe.  'ih«  moat  ooiwlder- 
•bla  kaown  ia  on  tli«  ibaoka  of  tha 
Baarar  Rivar,  in  Euphraaia  and  Ar- 
tamiaia,  which  probably  eovera  1,000 
aaraa.  An  araa  of  aibout  300  acraa  of 
tnfa,  with  an  aTcrage  thielcneas  of  flre 
feat,  ooeura  in  a  aimilar  geological  poiii- 
tion  at  the  falla  of  the  Noitr  River  in 
Mottawaaaga."    (223) 

Quarries 

The  compoaition  of  samplea  collected 
by  myself  ia  shown  in  the  following 
table.  Some  very  thick  bedded  rock 
ooeura  in  ihe  ravine  near  iiingbampton. 
Two  quarries  wer«  viaited  at  Colling- 
wood.  The  atone  in  that  of  the  Cramp 
Steel  Company  is  lithographic  in  char- 
acter, and  the  quarry  has  a  face  of 
•bout  4  feet.  Similar  rock  is  seen  in 
a  quarry  in  the  town.  The  formation 
here  belong*  to  the  Trenton  group  and 
Ilea  little   above   the     water   level.     A 

I  Alumina 

I  '   Oxide. 


(tiMirr 

1 

— : 

I 

' 

runiikce. ...'.' 
Quarry 

"!i6'' 

■i.iil 

4.41 
4.14 

6.10 
4.61 
5.58 
4.99 
4.40 
l.Sft 
4.1.'i 
3.91 
3.82 
7.14 

.010 

"i'ei' 

■  ■ 

furnace  

.4U 
•3 

..v> 
.«» 

(il 

l.-JO 

i.jfi 

.68 
.."il 
.68 

■  ■ 

;;      

■■      '.'.'.'.'. 

I.UO 

■i.tfl 

■-'.45 
1.85  . 


•i.Xt 
3.24 
1.(17 
1.B7 


2.01 
3.66 
1.91 
1.90  ' 
■.'.06 


short  distance  away  the  escarpment 
rises  and  exhibits  expoaures  of  various 
Cambro-Silurian  and  tjilurian  forma- 
tions to  the  top  of  the  Niagan^. 

ANALYHBS  OF  PALEOZOIC  I.I M KS TO.N !•> 


iDKoluhIc  residue 28 

illic« 7.7()     9.50      6.00    

Ferric  oxide 1.;12     1.11     l.irj       .41 

Alumina 'J. 16     2.99     1.79       .40 

IJmc !ir).VJ  :I5.30  llK.;i4   30.06 

HaKtimiH I.4i  ;  1.67      l.iil   ai.W 

itulphur  trioxide '     .:>9       .38  i     .3.^'    .04 

.Alkalies to  !     .60       .36  '  trace 

(Jarbon  dioxide :tx  8i  i:t.'>..'i6  39.69  47 .20 

mm 30  !  2.14  !      .31: 

^ — 4- — 1 — 1 — 

Total    9S  .03199.25  |99.4H  ^99. 79 

<tm   O.8.C..    1868.    p.    MM. 


San^>le  1  waa  taken  from  the  faea  of 
the  Cramp  quarry,  Collingwood;  2  rap- 
resents  the  loose  pieces  of  atone  In  the 
same  quarry;  3  is  a  general  aao^l* 
from  Jdarchani'a  quarry  in  the  town  of 
l^llingwood;  4  represent*  the  rock  aA 
J.  Ooaaet'a  Ihne  kiln,  near  Ountroon. 

The  following  result*  of  analyset  of 
Hie  rwk  from  the  quarry  of  the  Can- 
ada Iron  Furnace  Company  of  Mid- 
land havw  been  kindly  furniahe<l  ty 
Mr.  W  Dixon  Craig,  chemiat  to  the 
comjxany.  The  quarry  is  on  lots  19 
»nd  20  in  tihe  fifth  concession  of  the 
iiwnahip  of  Tay.  The  formaUon  U 
I  Hack  River.  The  quarry  is  situated  ' 
;in  the  ahnre  of  the  bay,  and  the  stone 
is  carried  to  the  furnace  by  scow,  and 
U  uaed  a*  a  flux  in  the  smelting  of 
iron  ore.  Some  of  the  rock  ia  fine  grain- 
ed and  lithographic  in  character,  like 
*l>at  in  the  township  of  Marmora  and 
other  localiMes  farther  east.  The  quar- 
'.v  h««  a  disjneter  of  about  lOO  yards 
and  a  face  12  or  l.'i  feet  in  height. 


Lime, 


nttia. 


Hul|>li.   ln.Mil. 


40.03  I     10.36 


.113 


42.65 
39.38 
40.61 
39.82 
37.80 
38.93 
38.07 
39.35 
39.49 
39.42 
41.16 
42.56 
40.60 
38.43 
41.57 
37.95 
38.27 


11, 

1      10, 

!       8, 

10. 

10 

10. 


3."'*  -Veur  water. 

4.39  '  .St<K-k  iille. 

■..| 4.40  Dnrk  Ktoiic. 

14     —         3.46  Biitloni  lay«r». 

44  I i^tiH'k  pile. 


.092 


92 
93 

68 

51 

i 

11 

i 

57 
41 

.128 

4.36 
8.00 
7.40 

S.K.  iKirtion— lower, 
—upper. 
West  end. 
Western  half. 
st.Mk  pile. 


Stormont 

Kxposures  of  limestone.^  belonging  to 
the  Chazy,  Black  River  and  Trentoa 
formations  are  found  in  this  county. 

"The  Mille  Roches  quarriea  are  in 
Black  River  limestones.  These  quarries 
are  extensively  worked  for  f'one  for 
oanal  construction,  and  blocks  of  very 
large  size  and  of  excellent  quality  are 
here  obtained,  one  solid  layer  having 
|i  thicknesa  of  nearly  ten  feet.  A  short 
distaaee  north  of  this  the  limestones 
of  the  Trenton  come  in."  V£H) 

"Kot  far  from  Berwick,  aJao,  are 
ledges  of  dark  bluish  gray  fChaty] 
limestone  dip  S.  40  degrees  K.  <  4 
decrees.     These  beds  extend  nortbweac 
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(rom  this  pkM  m  far  m  Canmoiort 
post-offlM,  and  eontiiiu*  on  in  thia  dl- 
r*fttian."   (225) 

"The  Trenton  ii  alao  well  exfweed 
near  Mt.  Henry  Onderdonk'e,  •  short 
dirtanee  to  the  northwest  of  Aulttvill*. 
It  «1m  appears  about  Crysler  in  the 
township  of  Finch,  Stormont  county, 
and  thence  eastward  towards  Moose 
Creek. 

"Near  South  Finch,  the  bed  of  the 
Payne  River  consists  of  Trenton  lime- 
■tone,  and  ihere  are  also  tine  ex- 
posures about  South  Finoh,  Lodi  and 
other  points  in  the  vicinity,"  {-i'M) 

"On  the  north  shore  of  the  tit.  ti»w- 
rence,  at  a  small  ipoint  opposite  the 
northeast  corner  of  Barnhart  Island, 
there  is  a  fine  exposure  of  greenish 
and  bloclc  Chazy  shales.  They  are  very 
eoncretionary  and  nodular  in  places, 
but  no  fossils  were  observed.  The  dip 
is  N.     10  det;rees     W.  2  degrees. 

Inese  shales  are  exceedingly  thin  and 
splintery  and  are  eoaily  crushed  in  the 
hand."    (227) 

Thunder  Bay  District 

Very  little  has  been  done  in  the 
limestone  industry  in  this  district. 

Lime,  cement  and  other  produot«  are 
shipped  into  the  district  by  water  at  a 
low  coat  for  freight.  Attempts  have 
been  made  at  various  times,  as  the  fol- 
lowing notes  show,  to  work  some  of 
the  limestones  for  decorative  purposes. 

The  marl  deposits,  such  as  those 
which  are  found  in  some  of  the  small 
lake*  along  the  line  of  the  Port  Arthur, 
Duluth  &  Western  Railway,  are  likely 
to  be  of  economic  value  in  the  future, 
other  forms  of  limestone  being  oom- 
paratively   scarce. 

The  oalcite  vein  material  whioh  oc- 
curs in  oonsiderajble  abundance  in  some 
•f  the  deposits  in  tne  silver-bearing 
areas  may  also  be  utilized  in  metallur- 
gical work. 

Lake  Nipigoa 

"Nowhere  about  the  hike  [Nipigun| 
are  the  sedimentary  rocks  of  the  thf 
Nipigon  series  seen  in  any  great  vol- 
ume. The  mass  of  the  strata  exposed 
about  the  shores,  and  forming;  high  b<>r 
dering  hills,  is  trap,  with  only  here  anl 
there  a  thickness  of  from  six  to  fifteen 
feet  of  limestone  or  sandstone  underly- 
ing it  at  about  the  water  level.  On  the 
southern  and  south-western  sides  of  the 
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lake  limestones  arc  the  only  sedimaata 
met  with,  and  on  th«  soutbara  aad 
north-eastern  aides,  liigUly  aiUdoua 
red  and  whita  sandstones  (which  beoooM 
locally  quartsiUs),  taka  the  pkca  of  tlia 
limestone  under  the  trap.  These  sand- 
stones lie  directly  upon  tha  Archaean 
gneiss,  and  seem  to  be  littoral  bada, 
which  mark  the  shore  Iknit,  in  this  di- 
rection, of  the  hac-n  in  the  deeper  part 
of  which  the  limestones  were  deposited. 
....  Some  of  the  sandstones.limestones, 
etc.,  about  the  lake  would  afford  good 
building  stone."   (228j 

"On  the  southern  point  of  the  Inner 
Barn.in  Wabinosh  Bay,  I  discovered  near 
the  water's  edge  a  section  of  about  tea 
feet  of  mottled,  green  and  purple,  .vhsiy 
arenaceous  limestone,  dipping  easterly 
at  an  angle  of  15  or  20  degrees.  Beds 
of  a  purer  limestone,  having  a  gray  and 
greenish  color,  mottled  with  purplo 
patches,  are  interstratifled  with  tha 
others,  and  fragments  derived  from  them 
are  strewn  in  abunJance  upon  the  beach, 
and  may  prove  of  value  for  burning  into 
lime."   (229) 


Albany  River. 

"A.i  the  way  »rom  Martin's  Falls  to 

the  fi'iks,  the  .^I'jany  is  tUinked  by  steep 
banks,  either  immediately  overlooking 
the  Mat  ,  .^r  rising  at  a  short  distance 
batK  from  it.  In  descending  the  river 
their  general  height  increases  gradually 
from  forty  to  about  nin«ty 
feet,  and  they  also  become  mora 
regular  and  continuous  in  a4>- 
proaobing  the  forks.  They  are  at  Urs» 
composed  entirely  of  drab-colored  boul- 
der clay,  capped  with  sand,  but,  after 
rcachin;'  tlie  i'alaeozuic  ro<'k8  these  depo- 
sits art:  by  degrees  replaced  in  the  lower 
part  of  the  banks,  by  drab  and  chooo- 
late-colored  maris,  and  shales,  t.be  uppor 
part  being  usually  composed  of  the 
boulder  clay,  overlaid  by  sand.  The  bed 
and  shores  of  the  river  consist  of  either 
smooth,  flat-lying  rock,  or  small  rounded 
boulders,  packed  closely  together,  and 
all  brought  by  the  drifting  ice  to  a  uni- 
fonn  snrface,  so  that  they  l>ear  n  •strong 
losemblance  to  a  well-laid  pavt.   jnt. 

"Oneias,  with  the  usual  east  and  west 
strike,  was  the  only  rock  seen  in  situ 
from  Martm's  falls  to  the  most  northern 
point  of  the  great  bend;  but,  immediate- 
ly on  passing  this,  yellowish  limestone 
strata  make  their  appearance  in  the  bed 
of  the  river.  Similar  limestones  and 
others  of  a  gray  color,  are  seen  in  the 
bed  and  banks  of  the  river,  here  and 
there,  to  within  about  twenty  miles  of 
the  Forku,  where  they  become  replaced 
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t>y  the  overl^'iiig  drub  and  ctiocoiute- 
culured  marA  ami  ahales.  The  imUiiiu- 
lion  of  tli«  vtratii  towards  llic  aea  in 
gr*at«r  than  tliat  <>t  the  hril  ni'  the 
river.  !iu  that  tlir  line  ot  division  be- 
tween the  ehoculatecolored  and  tin-  un- 
derlying drab  iniiriK  ami  sIiuIch  liecomcH 
gradualty  luwei  and  lower  in  the  Utuk^i, 
and  at  length  sinks  buneutU  the  river 
bed.  Layer*  at  the  two  colors  are  in- 
teratratitted  with  cacIi  uthrr  (or  a  imt- 
tain  tbickni'iii  at  the  junction,  »o  that 
for  some  milci  the  liauAi*  lutvv  u  buiidid 
appearance.  lu  i.iis  '  tcival  a  »niail 
quantity  of  »oft,  thin-beaded  gray  sand- 
stone occuri.  The  few  foMiU  found:  in 
these  rockk  appear  to  indicali  an  equt- 
valent  of  the  Niagara  torniation"  (230). 
"In  the  lleport  of  the  Survey  for  1871- 
72  Pru!e;isor  Uell  mentions  (p.  llNi)  an 
'indurated,  pink-colored  calcareous  marl' 
wiuch  occur<i  in  horizontal  be''s  on  the 
Pikitigouohing  Uiver.  A  apecin.  ^n  whiclt 
be  requeslct  nio  to  analyze  wn  colk'ctcd 
by  his  ajtsistant,  Mr.  Lount.  It  contain- 
ed: 

iiilica 30.8; 

Aliuuini.  and  fpi.ik'  i'\idi' II. 3t 

Lime 22.  W 

Magnesia « .  24 

Carbonic  »i ill 23.40 

101. 2J 

"The  residue  left  after  tieatment  «ith 
hydrochluric  acid  amounted  to  42.84  per 
cent,  of  the  rock"   (23J) 

"The  Ulack  Hay  Mine  &  Quarry  Com- 
pany hi-s  it«  princiiKil  office  in  Chieajjo 
and  its  ..estern  otiiee  at  Dulutli.  It  has 
been  organized  to  acquire  and  work  a 
location  of  jasjK'r  and  dolomitie  lime- 
stone in  l.lie  township  of  Dorion,  near 
the  north  shore  of  Black  bay.  The  prop- 
erty was  not  secured  until  late  in  18!tl, 
and  only  specimen  blocks  have  been 
taken  out.  Both  kinds  of  stone  are  beau- 
tiful in  color,  and  tJike  a  fine  polish,  but 
the  specimens  seen  are  more  or  less 
flawed,  owing  no  doubt  to  the  influence 
of  the  weather  on  rock  so  near  the  sur- 
face. The  following  account  of  the  quar- 
ry has  been  furnished  by  A.  .M.  Stearns 
of  Duhith,  nianajior  of  the  company: 

"The  company's  lands  as  patented  by 
the  Crown  are  described  as  the  west  half 
of  lot  3,  concession  4  of  Dorion,  contain- 
ing 146>/j  acres. 

The  property  lies  about  one  and  one- 
tenth  mile  from  navipible  water  in 
Black  bay,  upon  the  Canadian  Pacific 
Uaitway.  'I'hv  oiileioppinjf  of  quarry 
stone  occurs  about  a  quarter  of  a  mile 
west  of  the  railway,  on  a  gradually-as- 
lending  slope,  at  about  100  feet  altitude, 

(2fA)  G.S.C..    1871-72.    pp.    111-1'> 
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and  lying  lietween  immenM  granite  hill* 
on  the  mntherly  and  southerly  eides. 

It  has  been  noted  and  commented 
upon  tiy  eiplorers  as  a  p«'iuliur  forma- 
tion, but  it  was  left  to  our  comitany  to 
demonstrate  that  it  is  a  very  large'and 
valuable  bed  of  jasper,  underlaid  with 
a  stone  so  like  maliogaiiy  when  poli'<hc4 
that  we  offer  it  to  the  trade  as  mahog- 
any stone.  The  jasper  lies  at  ond  near 
Ihr  surface.  Is  from  t  ree  to  ti\e  feet  in 
thickness,  and  can  be  quarried  in  blocks 
abciut  three  feet  wide  by  Ave  to  kewn 
tie  I  long. 

'The  mahogany  stone  upon  whkh  the 

jaxper    rests   occurs    flrst    in    tliin   beds, 

winch  soon  thicken  to  an  apparently  an 

tratitled  ledge,  and  may  be  quarried  in 

cM'n  larger  sizes  than  the  jasper. 

'Though  harder  than  marble,  the  jav 
pcr  saws  teadily,  and  can  be  satisfac- 
torily reduced  with  haniiner  and  chisel, 
taking  a  polish  equal  to  plate  gla-ss. 

'If  one-third  of  these  measurements 
be  allowed  for  dressing  we  shall  have  net 
dimensions  rcmoiniu;.;  without  flaw  suit- 
able for  wainscoting,  table*,  mantels, 
sideboard*  and  sizes  suitable  for  turned 
columns  and  carved  pedestals  in  fine  ar- 
chitectural -work. 

"The  whole  formation  dips  sligl  Cy  to 
the  northwest,  and  judging  from  the 
number  and  uniformly  sloping  surfaces 
■  •(  the  :.everal  exposures  and  the  sli^flit 
stripping  between  them,  as  far  as  tests 
have  been  maile.  must  comt  an  area  .ji 
■tt  least  forty  acrei. 

'The  color  and  the  polishing  qualities 
of  ftono  taken  from  this  location  will 
readily  conmiend  it  to  public  favor,  and 
should  it,  as  may  reasonably  be  a.ssum- 
ed,  prove  to  be  free  from  Haws  when  a 
greater  depth  from  the  surface  is  reach- 
ed, it  ought  to  find  a  ready  mar- 
ket.'"  (2.32) 

Victoria 

There  is  a  considerable  variety  tit  lime- 
stones in  this  county.  They  consist  of 
the  ordinary  stratiUed  rock  of  Cambro- 
Silurian  age,  crystalline  limestones  or 
marbles,  which  belong  to  the  Lauren- 
tian  system,  and  marls  of  recent  age. 
-Many  of  the  outcrops  of  these  rocks  are 
well  situated  for  shipping.  A  sketch 
of  the  distribution  of  the  Silurian  strata 
is  given  below,  together  with  a  series 
of  analyses  of  samples  of  these  rocks 
from  the  neighborhood  of  Coboconk  and 
Burnt  River  P.O.  These  analyses  show 
the  general  character  of  this  group  ol 
rocks  throughout  the  county. 

"It  [the  Trenton  escarpment]  crosses 
Buckthorn  Lake  at  the  strait,  about 
two  mile-i  and  a  half  above  Buckthorn 
Falls,  and     then,  again  separating  into 
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two  parti,  the  main  one  atrike*  nearly 
ttrniglit  hy  Sandy  and  Piijcon  Lakes  to 
the  head  of  Baliam  Lake,  the  Inferior 
escarpment  keepinK  about  a  couple  u< 
milti  to  the  northeast."  (233). 

"  In  the  continuation  of  thii  course 
westward  L'ruin  Burleigh  falls],  the 
cherty  beds  [of  limestone]  with  tlicir 
characteristic  corals,  are  displayed  at 
the  top  of  the  cliffs,  which  rise  over 
the  ejft  of  Buckthorn  Lake.  They  arc 
seen  too  on  Pifreon  Lake,  and  at  the"  Bob- 
saygewan  Rapids,  near  the  foot  of  Stur- 
geon Lake,  On  the  north  part  of  Balsam 
Lake,  in  a  great  bay  on  the  west  side, 
they  occur  on  the  land  of  Mr.  Step- 
henson in  block  E  of  Bexley,  where 
they  incline  at  ii  very  small  angle  south- 
ward.   .    . 

"The  bii«e  of  the  inferior  i'-*parpment 
is  seen  at  the  foot  of  Mud  Turtle  I.,ake. 
near  where  the  continuation  of  the  line 
between  the  eighth  and  ninth 
ranges  of  Somerville  woulil  cross 
it,  about  three  miles  north 
from  the  northeast  bay  of  Balaam 
I.iike.  The  base  conHists  of  pale  drab 
limestone  of  fine  texture,  in  very  regu- 
lar layers  of  from  three  to  six  inches, 
without  fossils,  and  over  it  an  psearp- 
incnt  rises  a  little  way  south  to  the 
height  of  forty  or  fifty  feet.  The  up- 
per beds  are  massive  and  fossil  if  erous, 
hut  the  fossils  are  very  obscure. 
Among  the  fossils  a  small  Lep- 
taeiia  was  observed  to  be  very  abundant, 
and  another  bivalve  was  occasionally 
found  with  encrinites  and  fueoids,  but 
the  specimens  are  too  ill  defined  to  be 
easily   identified. 

"At  the  rapids  at  the  outlet  of 
Balsam  Lake  there  are  flat  sur- 
f:ii-e»  of  limestone  exposed  just 
over  the  edge  of  the  water,  with 
fossils  wealhorin":  in  relief.  ...  At 
Fenelon  Falls,  near  the  exit  of  Camer- 
on's Lake,  where  there  is  a  section  of 
about  twenty  feet  in  the  gorge  of  the 
river  btflow  the  cascade,  the  following 
Trenton    species    occur  :    .     .     .     . 

"On  Sturgeon  Lake,  opposite  the 
mouth  of  Scugog  River,  where  the 
strata  are  of  greenish  calcareous  shale. 


with  very  thin  U'ds  of  lime<tun*,  the 
tiiKxilt   in  greatest   abundance  are,  etc. 

"At  the  village  of  Lindsay  on  the  Scu- 
gog River,  in  Ops,  there  U  a  small  ex- 
posure of  blue  limestone  in  beds  of  six 
or  seven  inches,  interstratitied  with 
blue  calcareoargillaceous  shale,  hold- 
ing abundance  of  fossils."  (234) 

In  the  township  of  Somerville  escarp- 
ments of  limestone  of  Black  Kiver  age 
surround  a  somewhat  semicircular  area 
lying  to  the  westward  of  the  railway  at 
Burnt  River  station.  The  ledge*  rise 
to  a  height  of  40  or  oO  feet.  Britnell's 
quarry  lies  alwiut  three-quarters  of  a 
mile  south  of  the  station,  alongside  of 
and  to  the  west  of  the  railway  track. 
In  ascending  order  the  layers  of  lime- 
".K^ne  in  this  quarry  are  as  follows  :  S 
beds  averaging  12  inches  in  thickneset 
followed  by  bed  of  shale  and  transition 
sandstone  12  inches;  4  fei-t  made  up  of 
thin  beds,  followed  by  three  beds  of  lith- 
ographic character  of  2  feet  0  inches,  S 
inches,  and  1  foot  4  inches  in  thickness; 
then  there  are  4  layers  of  7,  9,  12,  and 
8  inches  respectively;  the  top  layer  has 
a  thickness  of  2  feot.  The  beds  have 
a  slight  dip  to  the  southwe-t.  The 
stone  makes  a  good  building  material, 
and  the  refuse,  after  being  passed 
through  a  No.  3  Gates  crusher,  is  used 
«»  a  toad  metal,  and  for  concrete  work 
in  Toronto. 

Tliere  is  an  important  lime  industry 
at  I'oboconk.  where  the  two  kilns  in  use 
have  u  combined  capacity  of  1.1.5  tons 
(TO  lbs.  to  a  bushel),  a  week.  The  rock 
burned  here  is  similar  to  that  in  the 
escarpment  at  Burnt  river.  The  nine 
upper  beds  in  the  quarry  used  for  lime 
have  an  aggregate  thickness  of  IS  or 
20  feet;  under  these  beds  are  layers 
which  are  said  to  be  unsuited  for  lime- 
burning  but  make  good  building  stone. 
They  have  thicknesses  of  14.  2.  4  and  9 
inches  respectively.  They  are  fine-grain- 
ed and  lithographic  in  character.  The 
soft  wood  used  in  the  kilns  costs  from 
SLtW  to  $1.7."i  a  cord.  Coboconk  lime 
is  used  in  the  production  of  acetate  of 
lime,  at  the  I.ongfonl  rharioal  plant. 

The  results  of  several  analyses  of  the 
rock  from  Coboconk  and  Burnt  river  are 
given     in  the  following  table  : 
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1.  -ticnaral  Mmplv  uf  ruck  mvd  (ur 
limr  burning  at  the  Coboconk  kilns.  2.— 
Lower  layer  of  Umeitone  In  the  quarry 
at  tlip  Coboconk  kiln*.  1  wai  told  that 
thii  layer  wag  rontirternl  unaiiited  for 
Unir  hiirning.  Tlirre  l<  no  rpa4on  for 
thii,  ai  the  compoiition  o(  tho  roelc  li 
•honn  by  analym*  to  be  iilnio«t  Identi 
eally  the  lame  ai  lample  1.  A  irpneral 
•ample  taken  from  the  outerop*  Ju«t  eaat 
M  (' ilNKonk  ha*  the  compoMition  Miown 
In  column  3.  tiamplca  4,  5,  U.  7  bnd  8 
were  taken  from  liritnell't  i|uat'ry,  Burnt 
Ri\cr.  4.  Top  liiycr,  2  feet.  f>. — 4  feet 
10  i'chea,  of  the  iippnr  purt  of  the  face 
of  Um  quarry,  6-3-fcot  bed,  juxt  be- 
low t.ip  layer.  7. — 4  fed,  imm<.>diately 
above  tiliciuui  layers.  H. — The  two  (ili 
cioin  beds  at  tl!ie  hottom  t>f  the  quarry. 
».— Lower  layer*  of  ilill,  lot  11.  conce»- 
•ion  8  of  feomervilli-  town«hip.  10. — 
Upper  15  feet  of  the  sume  clilf,  facing 
«outli.  11.-  l'|i(i)cr  l.">  feet  of  hill  ou  7th 
line.  12. — Lower  layer,  side  line,  lot  14. 
eonuission  0  uf  ijomcrville.  i:i. — l.ower 
0  foL't  on  hill,  7th  line  iSomerville.  14.— 
Second  15  feet,  nhnut  half  way  up  bill, 
7th  side  line.  15. —Crystalline  limestone 
from  marble  (|uarry,  near  river,  said  to 
ha»i   been  opened  by  .lii.lge  iiean. 

It  will  be  seen  from  the  tnlile  that 
the  iijiper  parts  of  the  limestone  Icilsei 
•  11(1  iiifTs  in  the  vicinity  of  lliirnt  Kiver 
P.O.  ure  similar  in  composition  to  tlio<e 
of  r.iboconk.  Coiniilerin','  that  sample-. 
ll>.  11.  I'i,  13.  14.  represent  surfa  ■«  »|ic<-i- 
men-,  and  hence  would  be  ex- 
|i.'ele<l  to  run  higher  in  silica  and  lower 
in  lj:ne  than  if  they  were  taken  from 
ro-.-k  freshly  broken  in  a  quarry,  their 
n:;:"  iiient  with  1,  2  and  3  is  very  close. 
Sar  lies  4,  5.  fi,  7,  8  and  9  represent 
bet'  if  rook  which  lie  at  a  lower  level 
tl  those  just  mentioned.  This  nc- 
e  ,  for  their  hijjher  aveia;.'o  percent- 
t  >f  magnesia,  an. I  the  comparatively 
I  percentage  of  silica  in  7  and  8.  T)i'r 
1. -t  mentioned  sample.  8.  i.s  a  sandy 
lirce^tone,  and  apparently  represents  a 
tian-ition  from  the  overlying  llmestonea 
t"  iii.Ierlyinjf  sandstones'  or  conglomer- 
ate- which  are  usually  found  at  thebaic 
of  t:.e  series  in  this  region- 

'liie  la'it  sample.  In.  considtring  that 
it  i-  crystalline  limestone,  is  compara- 
tn  ejy  pure. 

'I  here  is  a  arnall  quarry  on  lot  S  in 
the  eleventh  concession  of  Somerville, 
MiMp  distance  northeast  of  the  »ta.tion. 
ar.il  near  Uurnt  Kiver.  This  quarry  is 
ill  ,■  ystalline  limestone.  It  was  opened 
yoiiM  ago  in  an  endeavor  to  use  the 
ii!Me-tone  as  a  marble.  An  analysis  of 
»  Niuple,  15,  from  this  quarry  is  given 
in  r.e  table. 

l><domrte  from  Oolwconk,  township  of 
Bexley.  "Thii  stone  has  a  li^t  green- 
isli-giey  color,  is  very  fine  crystalline, 
an!  has  a  close  and  uniform  texture. 


"A4(rt*aUy  with  the  resulU  uf  m 
analysis,  conducted  by  Mr.  f.  U. 
Adams,  it  contain*  ufter  drvinff  at 
KN)  degrees  C;  (203) 

I  ^rbonate  of   lime .'i«).74a 

•  'arbonate  of  magnesia 3ii.a32 

Insninble  matter 9.960 

0«.«S7 

Marl 

"I-oeaflon  at  Manilla,  Victoria  coua- 
ty,  Ont.  An  analysis  of  this  mart  ruM 
K  follows  :    (2;iS) 

Per  c«at. 

Moisture o.80 

Organic   matter l.ai 

<  'lay  and  sand .  0.80 

Lime    (CaO) r.3.27 

Magnesia  ( StgO) o.77 

Iron  anil  aliiinimi  ( Kc..(>  ami 

•Vl-A) ,' ..' OMi 

Alkali** tra.t( 

<  'arlionic  arid  {CO..) 4-J.m 

I'lioRphorir  acid  ( I'.Oj) l>  •.'H 

Siduble  t"ilii-a  (Si(».,) 0  12 

W.04" 

Waterloo 

The  characteristics  and  reiutionihips 
of  the  limestone  foinialion*  in  Water- 
loo county  are  dcsciilied  in  the  sub- 
joined extracts  fr-un  various  Keports  of 
llie  (Jeologieal  Suivcy  : 

"The  fall  from  '  the  base  of  the 
[i.uelplil  formation,  nt  Guelph,  on  the 
Speeil,  to  the  ImvI  of  the  Grand  River, 
ill  Hre-ilau,  as  deduced  from  the  levels 
on  the  Grand  Trunk  Railway  is  eighty- 
two  feet.  The  distance  acrow 
the  strike  of  the  measures,  be 
tvieen  Guelph  and  Rreslau,  is  about  nine 
iiii'c*.  so  that  if  the  dip  of  the 
strata  be  taken  at  twenty 
feet  in  a  mile,  which  is  perhaps  near 
the  truth,  the  lxi«e  of  the  formation 
would  he  one  hundred  feet  beneath  the 
led  of  the  (!rand  River.  Tlie  rocks  of 
tlie  Guelph  formation  are  not  seen  at 
l!re»tau:  but  at  points  both  to  the 
ii-irth  and  to  the  .«outh,  ivhioh  would 
include  this  place  in  their  strike, 
strata  are  met  with  at  a  level  of 
nliout  sixty  feet  above  the  Grand 
River.  This  wou'd  give  for  the  Guelph 
rformntion]  dolc.mites,  about  IBO  feet; 
wliich  we  may  assume  as  the  approxi- 
mate ihick-.-si  of  the  formation. 

"The  strata  of  this  formation  wf- 
pear,  80  fnr  as  examined,  to  be  mag- 
iiesian  limeiitone,  having     the  composl- 

rJ33)  G.S.C.,    1SS2-84,    p.    2    MM. 
<j:!6)  Cat.    Ont.    Mln.    Exhibit,    Buffale. 
1'.   SI. 
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tion  ol  true  <loloniitiii.  imi  nr-i  Ir*- 
quentlv  made  up  of  brilliant  cryiUllinr 
Mronnly  cuherert  grainK.  'J'Ih.  rwk  m 
*i'rv  often  (M>roiu,  mul  lin«  iinall  druny 
ttirlti«i  Ji««idc«  which  are  tttiwo  form- 
inj;  the  iiuiiihlit  of  fowlU.  In  maii.v 
ci»e«  the  phfll  apppur*  to  have  been 
•imply  envtiopwl  in  the  rc«k;  nml  hi»- 
in«  been  afterwnrdu  r<>moved  hv  •olii- 
tion,  it  Hbb  left  a  corrrnpondlnrr  cav- 
ity. At  othxr  linip«.  the  interior  -^f 
tiie  ahell  vn»  nl«i>  lllli'il  with  the  dolo 
mite,  to  that  the  niouM  t-nrrntponda 
only  to  tho  thickni'«»  of  the  shell; 
the  markina*  of  both  the  iiilnior  anl 
exterior  of  which  are  thua  preserved. 
More  rarely,  the  curitie*  have  been 
BUbsequenttv  ftlled  up  with  onlcareou* 
inatter;  «<>  fchii.t  the  lulMtanee  of  the 
*hell  •.ppears  to  have  been  either  re- 
placed or  preserved. 

"The  mokt  B<iiitln'rn  exp>Hnre  of  the 
tiimmit  of  the  formation,  on  the  Oruid 
river,  occur*  jiwt  above  .Middletoii 
bridfre.  on  the  twenty  firH  or 
twenty. neeotid  lot  of  tin'  nixth 
ran'.'i!  of  Uunifiie!4.  The  rock  ii  a 
jKili  drab.  Similar  beds  with  other* 
of  a  pale  bulT  folor,  continue  up  to 
till' ivioth  end  of  thi- fourteenth  lot  of  thi> 
«-ixtt|  range  of  Diiiiift  ji>.«.  with  a  very 
jjentli'  dip  to  th(  southwest;  the  dl-i- 
tani'i'  ocro.^  the  niea*ure  beiti^  prob- 
nbly  two  miles.  .  ,  The  rocks  of  tho 
•  lUclpJi  formation  nre  a^'ain  met  wi  h, 
farther  U|i  the  (;ran(l  Itiver.  in  the 
vicinity     of  Oalt. 

"The  hi^lreat  strata  here  appear  to  bo 
the  same  a»  those  above  \li|(!leton 
tirMje.  The  cx|>09ure»  are  'iiilly  on 
(!'■•  riclit  bank  of  the  river,  Init  oc- 
i-asionally  on  l>oth  banks,  and  they  ex- 
tend for  »ome  distance,  bot'i  liciow 
the  town  and  above  it.  where  quarrioi 
are  WTOUjfht  in  the  rock.  The  jrreatest 
vertical  (lection  in  any  of  tliese  is 
thirty-four  feet;  but  exposures  of 
lK>(h  hisrher  and  lower  strata  would 
make  the  whole  thickness  upwards  of 
dixly  feet.  At  the  top  of  the  formation, 
in  (his  neiirbborhooil  (here  are  nlwiut 
(•i'.'htecn  feet  of  hard,  thin-bedded 
l>liii>h  dolomite,  tn-nenth  which  are  thir 
tten  feet  of  pale  bulT  or  white  dolo- 
mite; succeeded  by  twenty  feet  of  yl- 
lowish-wliite  and  jrrcyi*h-white  crystal- 
line thick-bedded  dolomite,  in  overlap- 
ping lentKular  masses.  The  whole 
niiiss  holds  fossils,  hut  tlicse  in  the  im 
nieitiate  vicinity  of  tialt  nre  most 
abundant  in  the  twenty  feet  of  pal ! 
liufT  thin-bedded  dolomite  in  the  middle 
of  the  section.     .    .     . 

"The  exposures  continue  all  the  way 
to  Trcston,  which  is  still  higher  up  on 
the  river.  Here  the  banks  exhibit  a 
•eetioii     of     from      fifteen     to     twentv 


feet  of  coralline.  tnagnMian  tini*- 
"lone,  probably  equiTalrnt  t« 
the  thin  Itnlded  pale  bu(T  dolo- 
mite of  Oalt,  but  not  so  fowllKcf- 
oui.  Kxnoiurea  continue  up  tb*  Hpttdj 
mid  at  llesp<>l»r  strata  occur  that  art 
lower  in  the  series  than  those  at  Ualt; 
their  atratiafraphicnl  place  lieintf  prob- 
ably neir  the  nmlille  of  the  formation. 
.'\  cutting  at  Itespeler,  on  the  Urtat 
Western  Kailwiiy.  exhibits  fifteen  or 
twenty  feet  of  pale  greyi<h-whlt«  strata, 
which  are  not  so  massive  as  some  of 
those  at  Gait,  but  more  fossilifernui.  .  . 
Iloth  at  Gait  and  llespeler,  qiiarriea  are 
worked  in  these  nm;;r.esian  llin«- 
stones  which  yield  exoeUent  build- 
ins  stonei,  easily  dressed  and  prob- 
ably durable.  Some  of  the  bed*  ar« 
burned  for  lime,  which  is  often  rather 
dark  In  color,  but  wakes  a  strons  mor- 
tar." (237) 

"  Exposures  of  strata  tielonKing  to  tba 
Onondaga  formation,  are  met  with  at 
several  places  on  the  (Jrand  riTtr,  for 
a  distance  of  about  I.')  mile*;  from  Dooa, 
six  miles  above  Oalt,  to  shout  2  mile* 
below  Glen  Morris.  Ilctween  Gait  and 
I'leston.  on  the  west  side  nf  the  river, 
on  a  lot  adjoining  one  where  the  Gualp.*! 
formation  is  exposed,  there  are  aeea 
about  f)  feet  of  brownish  shale.  Inter- 
•tratilied  with  thin  lieds  of  dolomite;  in 
one  of  which  is  found  an  obscure  bivalve 
shell.  .Similar  strata  are  said  to  occor 
'-•  miles  below  Glen  .Morris;  beyond 
whii'h  the  rocks  of  the  formation  are 
concealed  beneath  a  creat  thickness  of 
diift."  (238) 

.\t  the  present  lime  the  only  large 
litnekilns  in  this  county  in  continuous 
operation  are  at  Gait  and  llespeler.  At 
the  former  place  there  are  two  draw 
kilns  and  at  the  latter,  one,  the  lime 
prodi'.ed  nt  each  being  white.  The 
sam,'  limestone  is  iLsed  locally  for  rub- 
ble  and   road-metal. 

Mart 

■'^'rom  Paris  towards  Ayr  tha 
.ough  morainic  deposits  gradually 
vjivc  place  to  gravel  l)eds,  whllA 
from  .\yr  to  Gait  sand  and 
urn  vet  alternate  with  clay.  Throughout 
this  resrion  are  numerous  marl  bed*. 
many  of  which  will  doubtless  prove  valu- 
able  for  the  manufacture  of  cement.  A 
cnr«ipry  inspection  was  civen  to  a  lew 
of  these   deposits   as    follows  : 

"The  farm  of  Walter  .1.  Reid.  lot  31 
in  tlie  tenth  concession  of  North  Dura 
fric.  shows  about  twelve  acre*  of  marl 
and  four  acres  of  lake.  Clay  is  seen 
on  the  south  side  of  the  lake,  but  line 
sand  is  the  predominating  superficial  de- 
posit. 

■  -.'.■tT)  G.S.C,    1803.   pp.   337-140. 
(\an\  Itjld,    pp.   MO-1 
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"Thf  fnrin  oj  Mr.  MoCron*.  lot  29  In 
tb*  eluhth  eonerani'Mi  of  North  Ihimlric*. 
ruiituftiK  ten  ^I'ri-ii  of  lakr  iind  t«n  acrv* 
of  low  Ian<l  rov»rri|  by  in»rl.  I'lot*  to 
th«  ahorr,  bottom  roiilil  not  ho  ohtnlnwl 
in  •  eoiitinuoiii  ni*«  of  marl  with  a  10- 
foot  pol*.  Tho  lalci'  i«  v*ry  dpep,  but 
nntwith'tandinu  <>m  objection  »  vi>ry 
lariTB  qiiatitity  of  arrvtiible  mgi  doiihl 
li-M  fxWt"  h('r(<  Another  laki  Hm  to 
the  south  anil  woit:  about  thirty  apr«» 
of  low  lyina  and  liiti«rT#n«a.  I  have 
no  tlonhl  that  thi«  tract  l«  larx»ly  rom 
poa«<i  of  mn''.  t'lnv  iloen  not  app«'«r  to 
t#  ■>lpntiful  in  thi«  virlnlty,  llBht  laml 
with  many  «toni>«  (wind  the  prevalllns 
•oil. 

"A  umall  lake  "f  fhrpo  acrei  with 
marl  U  wren  to  th<»  northw<»«t  of  thi« 
point  on  the  farm  of  Mr.  Taylor,  wliil* 
aouthwaril.  on  thp  property  of  Kohert 
Eaaton.  thprp  i%  an  PM'i-llPnt  (loposlt  In 
and  Knrrotmdinjr  n  Inki'  of  ten  aon^' 
bounded  by  low  land,  'aid  to  "how 
plenty  of  clny. 

"A    aliincr'   nt  till'    towniihip   p1nn«   of 
thU  vicinity   will  impreM  on   the  readpr 
the    larjrf    number    of   timall    Bprin(f-li<l 
lake*   in   thi«    reaion;   while   it   was   iin 
po««ible   to    visit    more    than    n    few    of 
these,   it   in   extremely   likely   that     >i>'y 
are  of  the  same  nature  as  those  •'■••n    in 
which  case  we  have  here  niimeron.  aitps 
for     the      manufacture     of    ttiiit      ;iro 
duct     for    which     the     dcniinil      i«     in 
creasinp     with    «tridp«     and     'lOiin'U  - 
Portland  cpmeni."  (Zm 


formation.  On  tha  Niajifra  Ri»er.  'he 
Clinton  is  tbui  limited  to  u  few  teet,  but 
it  gradually  aiigmtnti  In  thieknei*  t'> 
til*   northward. 

"In  the  I  itlInK  of  the  W'alland  (.'ani>l 
•t  Tborold.  about  seven  mile*  to  llxi 
wcat,  the    lirpy     band  t*  a   white    llif 

3 rained  HumUtone,  suniewbut  lrrP|{ularly 
eposited.  the  IhmIs  thitininft  out,  and 
occationally  cuiulnt;  to  wvdf{e-slia|"'d 
terniiiiAtions.  When  of  tiittlcient  thu'k- 
ne»B,  they  afford  pxcelient  material  for 
the  purposes  of  ronstnti'tton,  and  alto- 
fiPther  ciiiistitule  a  mass  of  aUnit  t.^n 
fiM't.  IniiiM'diatrly  iIhiVi'  this  han<l  tb« 
Clinton  apiwari,  con«lstiiiir  of  four  feet 
of  bluiah  an'l  );reenish  ariiillacenus  shale, 
presenting  facoldl  on  the  surfaces  of 
tlie  bad*;  aniMng  which  are  tine  example* 
of  Arthrophycui  Harlnni,  especially  near 
i>>  the  iindi'ilyinK  saniHtone.  The  (hales 
here  »how  no  indication  of  the  fossil  I- 
ferou*   iron   ore   beds. 

'  At  Mr.  (ioodcnow's  -|uarry  about  a 
mil  and  a  half  wast  from  the  village 
"f  Tiorold.  and  immediately  ah",  p  the 
(tipy  band,  whieh  is  thcii  ten  fi'  'hick. 
Ihi'ic  occur  the  following  (  inton 
'irHt.i,   in  ascpii  Mng  order  :    (240) 

n  In. 
Ml-  ish-prcen   aiyillaceous  shale    4    0 
lii'iish-grey  limestone,  abound- 
s   ill    iron   pvrites   for   an 

i:    Ii   on    the  top 2    9 

lUiii-ihdriili  nrgillacpous  lime 
stone,  yielding  a  liydranlic 
cement 3     1 


WelUnd 

The  Clinton,  Nia?ara.  Onondas.i  Low- 
er Heldprberir  and  ('orniterous  lime 
stonee.  which  occur  in  thi«  county  are 
briefly  deacribed  in  the  fullowinir  notes. 
There  i«  much  ii  'Drmatinn  available 
concernins  the  underirronnd  ^jpolosy  of 
the  county.  n»  numerous  welU  have  jip-n 
drilled    in    -.arch  of   gas. 

There  ai.'  important  qiiariiea  in  the 
vicinity  of  Port  Colhorne  atnl  Sherk- 
"ton.  in  the  Cornifpron-  formation.where 
lime  is  irniliiced.  Koik  haa  Innff  t)een 
worked  at  I'horold  and  elsewhere  in  the 
production  nf  natural  rcment.  The  Port 
Colborn'-  and  Sherkaton  quarries  pro- 
duce rock  which  has  hppn  used  as  a  fur- 
nace flux  and  in  the  manufacture  of  cal- 
cium carbide. 


Clinton  Formation 

"In  Canaila  for  reasons  whih 
will  be  s+atpd  in  descrtbinjr  tlie 
Niagara  f^'rinatinn.  it  ia  found 
convenient  !••  limit  the  Clinton  to  the 
strata  tx-nenth  the  Pentamerus  band, 
and  to  inclii       this  banl  in  the  Niaitrara 


(238)  B.M 


.1.    XII 


t40-."i0. 


0  10 
^  iagara  Formation 

"The  blnish-black  shales  which  in  the 
xtate  of  New  Vorl<  afford  well-mark- 
ed divisiun  betwei-n  the  Clinton  and 
Niir.'ara  forniations,  are  available  tor 
this  purpose  Tiut  for  a  *hort  di«tflnce 
in  Canada.  To  the  northward  these 
ahales  thin  out  and  disappear;  and  it 
is  for  the  present  ry  dillii  i!t  to  di>. 
tinjft'i"'!  thtuii  in  that  .lin, -ion.  We 
therefore  propose  to  include  in  tlo- 
Xiagara  series,  the  two  bands  of  lime- 
stone wh-.ch  underlie  the  shales,  ami 
which,  in  New  York,  constitute  the  up 
per  port  of  the  Clinton  formation.  So 
far  fls  they  have  been  examined  in 
Canada,  these  two  limeatone  bands 
contain  no  Clinton  fossils,  but  such  a« 
pass  upwards  into  the  Niagara; 
the  upper  band  here  posseeses  one  m 
t.wo  -jiccie"..  whieh.  in  New  York,  are 
considered  to  helonif  to  the  latter 
group  only.  Tliere  would  thus  appear, 
at  pre.sent.  to  ba  no  palteontolonical 
rea=on  why  these  liraestonee  may  not 
lie  considered  the  base  of  the  Ni 
agara    formation;    while    geographically 

|2*»  O.S.C.,     1S63.     pp.    31-J-3. 
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tbfy  ItraMDt  •  very  narked  fMtur*  lor 
•  (.•unalilrrkble  dUtaDue,  and  affiird  a 
convenient  mean*  ot  denrrttiing  tite  dl« 
tributlon  ol  the  two  (urmallona. 

"Inchidlni;   these   Umettone*,   tli(>     Nt 
aRarn  atrata  »f»n  in  the  cutting  ot  the 
VNi-IIand    Canal,   near    I'horold,     in   lot 
medliitr   luoccealon    tu    the    Ulmton    fur- 
niation,     are  a*     follow*,   In  aevendlilK 
order: 

"I.  UluUh'grey  nuk|pie>ian  Imieatirae, 
with  partiiit;*  of  bliiieh  cal<rareou(  (hale. 
Uoii'-entrlc  rltiK*  of  diwitloratlon  are 
obncr table  aruiind  aniull  cavitie*  liiui'l 
with  calMimr,  whith  o<'«'ur  generally  at 
the  lurface  ol  vertical  jointi,  cutting 
the  strata  at  riffht  an({l)'«.  The  cirolcn 
are  ntunlly  lo  \arit»  «»  to  croM  thu 
dlvUloniil  i>lnni-«  »f  aeveral  bed*,  feu- 
tamoriH  obl»n){u:<  and  Stric-klamlin 
t.'iiuaden«i«  oocur  m  abuiiilaiice;   10  feet. 

'"i,  (jiri)  cuai «e-|{rainvil  aub-cryaU 
line  Unievtone,  with  ili>«'iii«>mteU  irui. 
and  copper  pyrite*;  the  bi-1  abounds 
with  fiwitiU,  HMiont;  which,  on  the  can- 
al, ate  Atrypa  retlcuUri",  Khynchonellii 
puii'  ilM.  and  Athvn«  ij  liiidi  icu  j  10 
feet. 

"In  the  upper  live  teet  ol  thii  bed,  iri 
Mr.  Ooodenow'a  ([iiarry,  a  mile  and  a 
half  to  the  westward,  theie  arc  frag 
nienta  of  an  undrtpriiiined  ipwii-s.     . 

"3.  Uluiah-bluck  tutumiiioui  shale,  with 
thin  band«  of  iin;  ^re  liiiieatonf,  lii>liliii}; 
trilobitc"  ami  a  l.  >v  iJiilU.  Among  the 
trilobited,  Uatmaiiiteii  caudatut  i«  fre- 
quent. In  some  )•  ^'t'<.  thin  bunds  ol 
gyp*iiiii  occur,  jjiv.  ,  a  ribttt»d-likc  .is- 
pect  ti>  the  shiili-.  -mall  n«lule«  of 
irypsuin  are  also  r.i-  n'times  met  with, 
i»  welk  as  crystal  of  iron  pyrites. 
This  shale  con*Ututf!(  the  ba*.  of  the 
\iagarii  Kri'"|i  of  New  iork;  .')■'  Icet. 
"i.  lUuish-grcy  argillaceous  linit'Stone. 
yi'"  excellent   water   crnent,   »       h 

»a  h  uwi!   in  biiiliiitiu  the  lo<k~  of 

the  iind    •iituil;    H    feet. 

"S.  Dark  bluisli   bitiiminoiH  limestone, 
r    aome     •' i>  es  _\  irlditm    material   titled 
I,  r    purf-  -tfM   of  constrih  I  inn,  as  at    Mr. 
Kecifer'-       uarry    at    Tlioiold.      The    up 
per  anil        ier  surfaces  of  ailjacent  b-.U 
are   often    united  by   suture-like  join  -»: 
the  part*   isiterlittinj,'  boinfr     <ometmi  •< 
two  inches    in   tlepth.    with    vi-rtical  c<' 
utnnar  i«ides.  usually  gla/-ii  with  a  tli 
pellicle  of  nrgillaceou^  matter,    t'rysta. 
of  galena   are    frequently      met    with    in 
these  beds,  whieli  contain  many  fossils; 
8  feet. 

"8.  Light  and  dark  grey  uiagneslan 
limestone,  in  bed-  vart  in?  from  8  to  10 
feet  in  thickness,  constituting  a  build- 
ing stone  of  the  best  description.  It  is 
a  cemented  mass  of  enerinites,  with  a 
few    additional     fossils,     and   in      some 


psris  hold*  goutta*  Wlad  with  anow- 
whtl«  |iy|wuni;   28  feat. 

'•'.  Wuisb  bituminous  limtatona  w«ll 
suited  for  purpusea  ol  construction, 
lAougb  inierior  to  the  preceding  aiasa. 
It  holds  many  lutsiU,  prtnolpally  curalai 
;    lixt,      lotal,   U*   tavt. 

"Thi*  M'tslioij  reprewiila  all  the  b«u« 
uf  the  senea  whitsli  are  ciueaed  uu  the 
eanal,  up  to  the  bitrhuat  part  ut  thr 
ridgo,  near  Thorold,  but  it  doe*  nut 
reach  tlic  aiiniintt  uf  tltc  wrlea  by 
probably  uiuety  leet.  froteediim  waat- 
ward,  the  volume  ol  the  black  shales 
diniinUhca,  while  that  oi  the  lime- 
alouta  beneath  them  itugnit-nta."  ^•-tl) 
(»vc    under    \\  eutworth.) 

Onondaf  a  Fermatioa 

"lluuuiiig  parallel  with  the  »liore  of 
Uake  untariu,  it  LlUc  Unondaga  lurina- 
tiotij  diuiiuwUcs  uuuaidorably  tu  the 
»e-t»aia,  until  It  crusaea  tiie  Aiajjuia 
Utter,  uud  enters  Uauada,  with  a  thick- 
iioa  »linii  la  caliiiiiiti'l  at  bvlweeu  .  "' 
and  :IU0  led 

•tomuienciug  at  the  >  -igaia  lliver.tlia 
upper   beds   ot    llie    ^irii.^   arc    -euu   lieai 
the  village  of   \Valeili>o,  and  ara  trace- 
able to   the    wcalward,  from  the  eighth 
lot  ol   the   aeventh   lo  the   twenty-third 
lot  of  llic  aecond  raiifie  uf  Ui-rtie.  .S»ft-p 
ing    round    toward*    'he    shore    ol    Lake 
Krie,    beliind  t-apc   Aljiuo,   through      tlie 
iMilueiiic   of  un   uiidulatiun,     they     are 
again  trai-eablc,  from  the  lifteenth  lot  oi 
tlr    Hut  '    laiige  ot   tluiulicrilune  to  tlie 
Uellauu       iiial,  on  Hie  l«euiy-siitth  lot 
i.f     the     -  -  Olid     range     ol     the    same 
lowuahip.      liet.veen      Has     oiltcrop  and 
the      Cliippewa,      tli-;      whole     ol      the 
country  la  covered   Ia    elaj.     It  is  proh- 
sblu      however     that     the     lowest    beds 
oceu       somewhere     near     to     Chippewa 
village,     a-      the      clay      for     a       con- 
siderable       \tent      in      that 
bood      ha>.     a      red      eoloi, 
nil;; lit   be  expected  from  the 
tion   of   the     red    ahalea.  win 
the  base  uf  tin-  lormation  in  -N'  w    York. 
The  same  red  .     or  al«o  pi,-vaiN  on  the 
Welland  Canal,  m   the   vicinity  of   Port 
Kobinson,  tliougii  no  red  shal«-s  have  yet 
been  seen  in  place,  either  tkere  or  for 
upwards  of   a  hundred   p.iilea  beyond. 

Ihe  exposures  "l  li"-  Onondaga  lor 
matiou  in  Canada,  so  far  as  yet  exam- 
ined, ap|>ear  to  belong  cliifily  to  the  up- 
per portions,  from  the  sniniiiit  to  a  lit- 
tle below  the  gyi'-'um  '■• 
portions  cons" 
crumb  I  ing  s' 
B"tllct:mes 
and  are  n> 
are  mos' 

color, 
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kibit  tbe  vesicular  or  the  le&ticu'ar 
mtIUm  just  described.  Some  beds  ot'  a 
bluish  dolomite  are  also  met  with,  and 
mMoj  of  the  strata,  both  al.ove  aii<l  Lc- 
low  tlie  gypsum,  ooiilsi;i  such  a  propor- 
tioii  of  clay  aamakc  tl  em  tit  f  ir  liy  iniu- 
lic  cement."   (242). 

Lower  HcUfrbtrg 

"The  Water-lime  series  [Lower  Hi'i 
derberg],  as  thus  defini'd,  enters  Canada 
opposite  to  BufTalo,  and  can  l)e  traicil 
pretty  continuously  in  a  band  varying 
from  twenty  to  forty  five  feet  in  thick- 
ness. This  series  has  been  found  to 
exhibit  its  characteristic  fossils,  inthrco 
localities  in  Canada.  One  of  these  is 
on  the  fifth  lot  of  the  tenth  range  of 
Bertie,  where  the  following  ascendin;; 
section  occurs  :    (243) 

Ft.         1m. 
Dark  Uuidi-grey   ahaly    dolo- 
mite       1         0 

Light     bluish-drab       dolomite 
(water-lime),     in     beds     of 
from  one   inch   to   one   foot    .'!         0 
Gray  dolomite  beds  from  oni' 

to  eight  inches 10         0 

Measures  concealed  in  an  es- 
carpment, which  rises  from 
the  previous  be<t,  but  sup- 
posed, from  fragments  by 
wliich  tliey  arc  oovered,  to 
be  of  tlie  same  character  as 
l"'f<>ri.    ti  0 

viO  6" 
"Summing  up  the  observations  in  the 
region  described  so  far,  we  find  that  the 
lowest  rock  exposure  is  the  so-called 
water-lime  belonging  to  the  Lower  Hel- 
derberg  formation  of  the  New  Yoik  geo- 
logists. It  is  mentionod  in  the  Geology 
of  Uan.i<ls,  188.3,  page  .I.Vt,  as  entering 
Canada  opposite  liulTalo.  and  as  beiu^ 
exposed  at  varioin  rioiiit«,  of  which  tho 
particulars  may  be  touiiil  as  above  cited. 
In  the  I'eport  ot  the  Uureaiv  of  Mines, 
1902,  pa)?p  .34.  Professor  Coleman  gives 
an  analysis  of  this  rock;  his  results,  as 
wtll  as  others  prepare<l  for  this  Report 
and  already  mentioned  in  previous  pages 
are  tabulated  below: 


"The  reader  should  compare  tins  lint 
with  the  analysis  of  the  tamouM  Kusen- 
dale  cement  rook,  quoted  by  Professor 
(Joleman  in  the  Ueport  above  meniiouetl. 
It  will  be  seen  that  all  these  analyse* 
agree  quite  closely  except  that  ot  the 
rock  from  Best's  quarry,  which  shows  an 
unusually  high  percentage  of  oljniina. 
This  rocic  seems  not  to  attain  a  gie.uer 
thickness  than  40  feet,  and  is  overlaid 
by  the  Uriskany  sandstone,  which  pre- 
sents two  varieties,  as  already  mention- 
ed, a  hard  quartzite-like  exu.mple,  and 
a  more  friable  sort  couiposcd  ot  rounded 
grains  of  quartz  with  some  feiU\spar. 
This  rock  is  found  just  west  of  I'ort  i;oi 
borne,  where  it  forms  a  bed  not  over  a 
foot  thick.  The  position  here,  which  is 
distinctly  between  the  Wa.ter-lime  and 
the  Corniferous,  is  maiutaincd.  but  with 
increasing  thickness,  towards  the  north, 
reaching  south  of  Hagcrsville  a  maxi- 
mum of  about  twenty  feet.  However,  if 
we  tiave  rightly  interpreted  the  well  at 
Stratford,  a  thickness  of  117  feet  i* 
attained    at    that    point.      (244) 

Co  raifcrout 

"The  forniatio  •  enters  Canada  from 
New  York,  nearly  oppo-ite  Buffalo,  and 
is  traceat-e,  in  a  narrow  belt,  along  the 
shore  of  take  Krie.  resting  on  the  Oris 
ktiny  sandstone;  or  wJu  '  this  is  want- 
ing on  the  Water-lime  s.  i  ^  s.  At  Horn's 
quarry  in  Bertie,  two  miles  below  Kidge- 
way  station,  on  the  railway,  there  is  • 
section  of  nearly  twenty  four  feet. 
and  at  various  points  on  the 
lake,  or  at  a  short  distance  inhind. 
sections  of  from  ten  to  twenty 
feet  have  been  observed,  ta  far  as 
VVoodhouse  and  Middlettm.  In  many 
parts  it  is  quarried  for  building  pur* 
poses;  while  some  portions  abound  in 
chert,  which  forms  beds  of  from  one  to 
four  inches,  or  exists  in  nodules  like 
Uints  in  the  limestone.  Many  of  the 
beds  contain  silicified  organic  remains. 
These,  in  iome  localities,  as  in  North 
Ciyuga,  and  at  Port  Colborne,  are  found 
weathered  out  and  loose,  in  great  abund- 
ance, at  the  surface  of  the  ground.  Some 
of  the  beds  arc  little  more  than  an  ag- 
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lot  28,  Con.  II.,  IIiimlHTM..!!. 

Best's  Quarry 

Quarrieii  Ndiith  of  IIiiKeriMl.. 
fiprinirvale 

(Mj)  O.8.C.,  insa.  pp.  MM-: 
(2«3)  Ibid,   pp.   am  4. 
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gregaU  of  silicificil  orjranic  rcmiin",  witli 
•o  Uttle  calcareous  matter  that  the 
wJiolo  mass  coheres  after  the  eaibon- 
•it«  of  lime  has  been  dissolvixt  out.  The 
Corniferous  limestones,  unlke  tlic  ;,'ioat 
mass  of  the  Middle  and  Upper  Si- 
lurian strata,  in  Western  Canada  [south- 
western Ontariol.  rfrcrvcpoo  freely  with 
acids,  and  arc  not  dolomitie.  Som  of 
the  beds  are  marked  with  epaoniitex.  ;is 
on  the  lake  shore  near  Purt  t)ovcr,-.vl.er8 
these  inipres'iions  occur  between  layers 
of  limestone  and  chert;  the  latter  bcinj; 
apparently  the  nverlying  bed.  I'heso 
strata  are  often  hiplily  hituininou-:  pe- 
troleum is  found  in  many  phiee!*,  lillins 
the  pores  nf  the  coralx.  and  in  one  <  isea 
•Irusy  cavity  in  u  ront.inieius."  (ilV,) 

"In  working  Mr.  Horn's  qnnry, 
which  has  already  been  mcntiomd, 
on  the  thirteenth  lot  of  the  sec- 
ond range  ot  JJcrlie,  llic  oil 
is  seen  to  impregnate  pirliculai  beds, 
whicli  are  in  gieai  part  made  up  of  the 
remains  of  a  species  of  Uvliopnyihim. 
XJiese  corals,  in  various  attitudes,  arc  ai- 
rfc-ged  in  bauds  varying  in  breadth  from 
ttu'ee  to  SIX  inches,  and  in  tlieir  open 
eelU  petroleum  is  lodged.  Ihe  interme- 
diate parts  of  the  rock,  Wiiich  contain 
no  oil,  are  composed  of  a  mass  ui  bi  okcu 
organic  remains,  chicUy  encrimlc^,  \vhi:o 
in  the  coral-beaiing  beds  these  Lonanin 
uted  crinoids  serve  ns  a  pa^tc  to  till  u;> 
tb«  interstices  among  the  corals."   {Jiiii) 

"According  *o  Mr.  J.  C.  McK.ie,  who 
was  good  enough  to  serve  as  guide  to 
the  region,  tiic  Cornifvious  jiniestDM.' 
near  Port  Colborne  is  not  more  than  2.) 
or  30  feet  thick,  the  water-lime  lyin;,'  bv- 
ceath  it,  and  as  one  may  sec  in  Wainlleei 
township  a  tiiin  sandstone,  probably 
Uriikany,  overlies  it.  The  latter  rock  U 
a  coarse-textured,  pale  gray  stone, 
only  a  few  inches  or  a  foot  thick  where 
we  saw  it,  fitting  into  all  the  lis'urcs  of 
tba  limestone  below,  .i-i  if  the  lower 
'  rocks  had  weathered  before  the  sands 
were  depo3it«cC. 

"The  Corniferoa*  liirin-liis  excellent 
material  for  lime-burning,  and  .Messrs. 
Reeb  4  Sons  have  live  large  lime  kilns 
■ome distance  west  of  Port  Colborne.neai 
the  »hore  of  lake  Erie.  The  limestone  in 
their  quarry  is  ten  to  tiftecn  fcctdee[>. 
and  the  stone  is  unusually  pure,  con- 
taining, it  is  said,  only  a  trace  of  mag- 
nesia. It  is  chipped  to  Hamilton  »» 
flux  for  the  iron  mielter  and  also  to  the 
earbide  works.  .\  large  amount  of  lime 
is  burnt  in  the  kilns  by  a  continuous 
process,  natural  ens  beinjr  Uhcd  as 
taeV  (247) 


(245)  Q.8.C..  1M.3. 
CM)  Ibid.  p.  378. 
fU7)   B.M..  Vol.   XI 
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;!i;i  H. 


I  unenlone  from  the  quarry  in  the 
Corniferous  formation  at  Sherkston  is 
shipped  in  large  quantities  to  the  iron 
and  steel  pUints  at  Buffalo.  Lime  is 
also  prouutod  at  the  quarry,  natural  gas 
being  used  us  the  fuel.  The  cut  gi»e* 
a  view  of  ihe  kilns. 

I'rown'i  Quarry 

"This  quarry  i.-<  in  the  townshi;)  of 
Stamford,  en  t'lie  line  between  that  town- 
ship and  Thorold,  and  consists  of  llVj 
acres,  it  was  opened  about  forty  years 
ago  by  Mei-irs.  llrovvu  Si  Zimmerman  to 
procure  stone  for  the  old  canal,  and  was 
worked  again  in  IST-t  by  Belden  i,  Co, 
ituring  the  construction  of  the  new  canal. 

"The  land  is  the  property  of  Mr.  James 
Brown,  but  the  tUrcc  quarries  upon  it 
are  worked  under  lease  by  Messrs.  Wal- 
ker liros.  of  Merritton;  they  have  been 
opened  to  a  depth  of  eighteen  feet. 

"J here  are  two  bands  of  limestone,  ths 
upper  of  yellowisli-gray  and  the  lower 
of  gray  color.  Under  the  gray  h  a  bed 
of  blue  limestone,  wliioli  however  cannot 
be  worked  for  want  of  drainage.  Stona 
from  the  upper  band  is  used  for  curb- 
ing, street  crossing,  llagstones  and  bridge 
works,  and  from  the  lower  for  monu- 
ment ba'ies  and  window  sills. 

"The  linn  have  a  mill  at  Merritton, 
which  runs  a  'jnuii  ot  leu  saws,  where 
stone  is  cut  for  window  sills,  flagging, 
street  curbing.  ( te.  I'our  quarrymen 
and  three  stoiie-cu'.  tcrs  are  employed  at 
the  fiuariie.". 

The  Mountain  Quarry 

"llie  .Mountain  quarry  is  on  parts  o, 
lots  4  and  .'>  in  the  township  of  Thorold, 
on  the  town  line  between  btaniford  and 
Thorold,  and  consists  of  28'/!)  acres.  It 
is  cuMi.d  oy  .Mr.  \\  ii!i:uii  11.  t'aitnu'll. 
and  has  been  worked  by  him  since  1854, 
a  large  nuantity  of  stone  having  l)een 
takcu   out. 

"About  twelve  feet  of  clay  covers  ths 
limestom-  liere,  which  has  been  stripped 
from  an  area  of  three  or  four  acres. 

"The  quarry  has  been  worked  to  a 
depth  of  twenty-two  feet,  yielding  two 
qualities  of  stono.  'Mie  upper  bed,  which 
is  nine  to  ten  feet  in  thiokness.is  of  dark 
blue  color  and  poor  quality,  the  courses 
ranging  in  thickness  from  two  feet  at 
the  top  to  six  or  eight  inches  at  ths 
bottom  of  the  bed;  the  stone  is  used 
chielly   for   backing  work. 

"The  lower  bed  is  twelve  feet  in 
thickness,  and  is  of  light  gray  color.  It 
Is  a  fine-grained  stone,  and  is  used  for 
bases  of  monuments  and  building  pur- 
poses"  (248). 

(248)  BM.,   Vol     I  .   p    m 
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WelUn8:ton 

Limestones  of  the  Clinton,  Niagara, 
Guelph  and  Onondaga  formations  are 
found  in  tliis  county.  The  quarry  and 
lime  industriea  are  important. 

Niagara  Formation 

"  It  is  probable  that  the  whole  forma- 
tion [Niagara]  is  carried  westward,  in  n 
narrnw   spur    en   the   axis  of   a   small 
anticlinal.    The  effects  of  this  are  visible 
in  the  neighborhood  of  Rockwood,  on  tho 
Eramosa,a  branch    of   the  Speed,  in    the 
fourth  lot  of  the  fourth  range  ot  Eramo 
sa,  where  there  is  a  considerable  display 
of  the  upper  part  of  the  formation.  On 
the  one  side  ;f  the  undulation,  the  stra- 
ta  incline     nearly     north,  at   an   angle 
of  ten  degrees,  and  on  the  other  nciirly 
south,  at  an  angle  of  twelve  degrees.  The 
axis  of  the  undulation  would  thus   run 
about   west,   which   would   be   nearly   at 
right  angles  to  the  general  trend  of  the 
strata   through    this   part   of   the   coun- 
try. The  undulation  thus  appears  to  be 
a  small  ridge  running  down  the  geiioral 
slope   of  the   strata,  and   producing  but 
little  effect  on  the  distribution.     Kxpos- 
ures   of   the   rock   o''"".-)y   both    sides  of 
the  stream,  in  vertical  clilfs.    The  lower 
part     consists     of     nearly    eighty  feet 
of  light    grey  dolomite,  in    which  divis- 
ional    planes  of     stratitication     appear 
to     be     absent.       Corals     and    broken 
encrinites  abound  in  it,  associated  with 
other   fossils.   ...   On   this   mass   tlicio 
rest  about     twenty     feet     of       bluff  ,jr 
drab-colored    dolomite,    holding  nodules 
and  patches  of  chert;  these  are  succeed- 
ed by  about  live  feet  of  alternating   black 
bitumino-calcareous     shale,     and      dark 
brown      very     bituminous       limcstdnc. 
Corals  are  observed  in    some    of     tlieie 
limestonefl,     and      crystals     of     galena 
are       of     common       occurrence,      both 
in        the        limestone      and      in      the 
shale.      In    quarrying   the   dolomite   be- 
neath the  shales  at  this  locality,  then- 
was     found     b    string    or    small     vein 
of     galena,     which     was     followed     I'or 
a     distance      of      fifteen     or      twenty 
feet   in   one     of    the     beds,    to     which 
the    ore    appeared  to     bi'     conlim'd.     It 
was  accompanied     with     smallei   string- 
ers   holding   the    same      mineral,    which 
blanched   from  the   main  one  at   irregu- 
lar   mtiivals;    but    the   whole   vein  was 
quarried  .out  without  any  appearance  ot 
a  farther  quantity  of  ore. 

'■Qii.irri')  have  been  opened  both  in 
the  lov.i'r  and  upper  masses  of  this  en- 
eriTiHi  magf,!'=i3n  Mme=ton(?,  which  has 
been  ustrt  in  constructing  the  viaduct 
over  the  Eramosa,  for  the  Urand  Trunk 
Railway.  That  from  the  upper  portion 
appears  to  be  less  porous  than  the  lower. 
and    ot    a    better    color    for    .  rchitec- 


^ural  purposes ;  but  both  are 
of  excellent  quality,  and  will 
probably  be  found  durable.  Cavern« 
occur  in  the  baae  of  the  lower  mass. 
One  of  them  extends  about  a  hundred 
feet  under  the  clilT,  with  a  breadth 
of  forty  feet.  The  roof,  which 
is  eighteen  feet  high  at  the  eii- 
tiimee,  slopes  irregularly  downwards, 
and  meets  the  floor  at  the  distance  just 
uientioned,  leaving  however  a  passage 
at  either  corner.  One  of  these  is  said 
to  lead  to  a  large  space  beyond;  from 
whinh  otlier  passages  proceed.  The  roof 
is  studded  with  small  stalactitic  incrus- 
tations. 

"From  Kockuood  westward,  the  sur- 
face of  tiiC  country  falls  at  about  the 
same  laie  as  the  supposed  slope  of  the 
strata;  so  that,  on  arriving  at  Guelph. 
we  should  still  have  near  the  surface 
the  beds  of  Rockwood,  or  strata  not 
far  removed  from  them.  Exposures  oc- 
cur about  five  miles  southwestward 
from  Rockwood.  at  McFarlane's  tavern, 
on  the  second  lot  of  the  third 
range,  division  C,  of  Guelph.  They  con- 
sist of  about  six  feet  of  black  bitumi- 
nous shales,  and  limestones,  similar  to 
the  highest  beds  at  Rockwood,  suc- 
ceeded in  lusccnding  order  by  the  follow- 
ing section,  of  which  the  last  three  feet 
belong  to  the  Guelph  formation  : 

■■  Dark  brown  strongly  bituminous 
limestone,  probably  niagnesian,  in  beds 
of  about  one  foot  each,  4  feet. 

"Dark  brown  tirtuminous  limestone, 
hard,  brittle,  and  nearly  compact,  in 
several  beds;  the  color  i*  a  shade  lighter 
than  the  previous  beds,  a  feet. 

■"  Dark      brown    bituiiiinoue      granular 
niagnesian   limestone,  6  feet  6   inches. 
Iiuliea. 

"  Pale  buff  or  yellowish-white  niagne- 
sian limestone.  ;{  feet.  Total,  15  feet 
(i  iiiclii's. 

"On  the  north  side  of  the  anticlinal, 
the  suinuiit  of  the  Niagara  series  appears 
to  run  triiiii  Rockwood  towards  the  east  . 
side  of  the  township  of  Krin;  between 
which  anil  Mulmur  it  is  only  by  the  out- 
crop of  the  overlying  formation  that  its 
western   limit  can  be  dtte.  mined"   (249) 

Guelph  Formation 

"In  Canada,  the  Niagara  rocks  are 
•ueceeded  by  a  series  of  strata,  which 
appear  to  be  wanting  in  the  state  of 
New  York.  They  are  largely  developed 
in  the  neighborhood  of  Guelph  and  Gait, 
and  we  have  designated  the  set  !8  as 
the  Guelph  formation. 

"The  town  of  Guelph.  in  the  town- 
ship of  the  same'  name,  is  'ituated  on 
the  river  Speed,  about  eighi,  'les  south- 
west from  Rockwood.  Here,  in  the  bed 
of  the  stream,  under  the  bridge  on  the 
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Brook  road,  there  are  exposed  ■ieveral 
fi'et  i>f  (lark  brown  very  liitiiiiiiiioiHili>lu- 
mite;  succeeded  a  little  way  up,  on  tlie 
left  bank,  by  a  mass  of  whitisb  coral- 
line dolomite,  which  appears  on  the  side 
of  the  road.  About  half  a  mile  above 
liuclph,  near  the  right  bank  of  the  Speed, 
there  is  a  quarry  in  a  whitish  sub-cry- 
stalline dolomite,  the  strata  of  which 
are  altogether  about  twelve  feel 
thick.  All  the  beds  contain  oli 
hcure  cists  of  fossils;  chictly  of 
corals  and  bivalve  shells.  .  .  '.  The 
!<trata  are-  prolmblv  a  little  higlier 
in  the  series  lliun  those  of  the  same 
color  at  the  bridge.  Similar  beds  are  ex- 
tensively -wrouirht  a  little  below  the 
town,  and  yield  an  excellent  building 
stune.  .Some  of  the  beds  are  burned 
fiT   lime. 

"Nearly  five  miles  lielnw  Guelph.  whcr-' 
a  bridge  crosses  the  S^ieed.  on  the 
town  line  between  the  fifth  and 
sixth  ranges  of  the  Gore  of  Puslinch, 
there  is  a  section,  consisting,  at 
the  base,  of  fifteen  feet  of  black . 
hard,  compact,  bitui.  mous  dolomite, 
'.vitliout  observed  fof-  ^  ;  followed  by 
seven      feet      of        brc  bituminous 

strata.  On  these  .  ,  seven  feet 
of  buff  or  pale  drab  dolomite.?, 
holding  obscure  fossils.  These  ex- 
posures on  the  Speed  are  nearly  in 
the  strike  of  the  strata.  The  lijiht  col- 
ored iiolt>niites,  which  are  here  seen  to 
rest  upon  dark  colored  bituminous  stra- 
ta, are  regarded  as  the  base  nf  the 
Guelph  formation."  (250)  (See  also  un- 
der   Waterloo  county). 

"About  fourteen  nillis  north  form 
lireslau.  in  Pilkington  and  N'ichol. 
on  the  banks  of  the  Irvine  and  (iraiid 
Eivers.  near  their  junction  at  Elora. 
perpendicular  cliffs  of  tliese  dolomites 
occur,  varying  in  liei;;lit  fr.)m  seventy- 
tive  to  eighty  or  eigiity  two  feet.  The 
upper  portion  of  tliese  strata  is  prob- 
ably near  the  top  of  the  tiiielph  .for- 
mat i.)n.  The  belts  in  descending  order 
are  as  fol'ows  : 

"  I.  Light  drab  or  reddish  e(>Mipaet 
inagnc-ian  linii'stone.  in  beds  of  from 
three  to  six  inches,  with  small  cavities, 
and  cracks,  lined  witli  ealcspar,   11!  feet. 

"2.  Bnff  colored  coralline  magnesian 
limestone,   14   fe<'t. 

'  3.  Pale  blulf  or  yellowish  white 
compact  magnesinn  limi'slone  with  a 
oimcluiidal  fracture,  in  mussive  beds 
liolding  fossils,  56  feet.     Total,  82  feet. 

"At  Fergus,  which  is  on  the  Granu 
River,  at  such  a  distance  above  the 
mouth  of  the  Irvine  as  would  give  3 
miles  across  the  measures,  a  section  oc- 
curs at  Mr,  Wobster's  mill,  displaying 
about  twenty  feet  of  strata,  which 
would    underlie   the     preceding.     About 

(230)  Ihifl,    nai-.ST. 


sixteen  feet  of  these  are  a 
pale  buff  magnesian  limestone, 
with  casta  and  impressions  of  fossils. 
....  The  remaining  four  feet  consist  of 
a  grey  hard  magnesian  limestone,  which 
rests  upon  a  ma»  of  the  same  color, 
but  somewhat  closer  ,'rained,  forming 
the  bed  of  the  stream.  About  a  mile 
farther  up  the  stream,  on  th.  land  of 
Mr.  James  U  elMter,  there  are  beds  of 
pale  yellowish-grey  magnesian  lime- 
stone weathering  to  a  light  buff.  These 
would  be  still  somnwliat  lower  than  the 
l>eds  at  Fergus.  .  .  .  .'some  of  the  Fergus 
beds  yield  good  lime;  they  range  from 
two  inches  to  two  feet  in  tiiiekness,  but 
are  ior  the  greater  ]>art  thin  and  ir- 
regular, ami  although  some  of  them  arc 
used  for  rough  buildings,  the  stone  for 
fating  is  brought  to  Fergus  from 
Guelph.    .    .    . 

"The  exposures  which  have  been  men- 
tioned between  Puslinch  and  Bentincl;. 
belong  to  the  upper  part  of  the  forma- 
tion, and  indicate  the  strike  of  its 
summit  northward,  as  far  as  the  Kocky 
SauL'een.  In  this  region,  with  the  ex- 
ception of  the  space  occupied  by  the 
westward  spur  of  the  Niagara  series  on 
t)ie  Hockwood  anticlinal,  the  Guelph  for- 
m.ition  present-s  a  breultli  of  about 
twenty-five  miles,  opposite  to  Pu.ilinch, 
which  gradually  increases  to  thirty-live 
miles,  opposite  to  Bentinek.  This  great 
breadth  is  probably  due  in  part  to  tlie 
fact  that  the  rciuntry  rise^  with  t!ie 
general  slope  of  the  sti\ita.  to  the  edge 
of  the  eastern  e-carpnicnt,  though  at  a 
somewhat  smaller  angle;  and  in  jiart 
also  to  a  series  of  north  and  s.iiith 
undulations,  which  appear  to  exist  in 
this   region. 

"Between  Rockwoo<l  and  Krin.  the 
base  -of  the  formation  forms  a  small 
sinus  up  the  Speed,  to  Kverton;  while 
to  the  southward,  it  forms  another 
sinus  running  down  the  stream  to 
K.<len.  Tliese  two  turns  in  t'u'  di.stribu- 
tinii  of  the  rock  are  occasioned  by  an 
undulation  transverse  to  llie  Rock- 
wood  anticlinal.  Its  axis,  with  a  bear- 
ing a  little  east  of  north,  would  pass 
undor  Kden,  Ki-ekwood  and  Kverton, 
and    tlienee   to   Orangeville."    (2,")1) 

".More  rarely,  the  cavities  thus  form- 
ed have  been  fili.-d  up  with  calcareous 
matter,  apparently  replacing  the  sub- 
stiince  of  the  sliell;  and  in  one  place, 
great  numbers  of  encrinal  fragments 
have  become  replaced  by  a  white  sparry 
dolomite,  whose  color  eontraxt*  with 
the  yellowish  hue  of  the  base.  This 
liv>t  rock,  which  came  from  .Stranj^e's 
quarry,  Rockwood.  wa.s.  however,  like 
the  others,  cellular,  and   a  pure     dolo- 

(i-ill  fi.S.C.    1«!3.   pp.   341-43. 


I. 


r'3 

1.1 


I        f: 


\: 


-J\ 


122 


Bureau  of  J  Mines 


Na  5 1  Partpl 


m 


i^'i 


jiJ 


Bite.  It  waa  •ubmitted  to  analyst*, 
with  another  qiecimen  without  (osiil*, 
from  the  tame  locality,  a  third  from 
Howitt'a  quarry,  Puelinvh,  and  a  fourth 
from  McDonald's  quarry,  Quelpli.  The 
ftrst  and  second  gave  reapecti\ely  .90 
and  .65  per  cent,  of  insoluble  snnd, 
while  the  others  dissolved  without  re- 
mainder. AW  of  these  were  pure  dolo- 
mites, yielding  from  fifty-three  to  fifty- 
four  per  cent,  of  carbonate  of  lime, 
with  traces  of  oxyd  of  iron."  (252) 

"At  Rockwond,  in  Ernmosa,  there  is 
an  exposure  of  more  than  100  feet  of 
crystalline  dolomite  belnnRing  to  the 
Niagara  formation,  in  beds  varying 
from  a  few  inches  to  10  feet  in  thick- 
■ou.  Of  these,  about  .'iO  feet  arc  near- 
ly white,  the  remainder  being  of  a 
light  grey.  Tiiis  stone,  which  has  not 
become  discolored  by  exposure,  has  been 
used  for  the  piers  of  the  railway  via- 
duct over   the  Kramosa  river."    {'15'i) 

"The  quarries  at  Guelph  are  in  the 
Onelph  formation,  and  show  a  thickness 
of  about  fifte<>n  fct  of  workable  beds, 
which  range  from  a  few  inches  to  three 
feet.  The  stone,  which  is  easily  worked 
and  is  of  a  superior  kind  for  building 
purposes,  has  been  extensively  used  in 
the  town  of  Guelph.  These  dolomites 
are  frequently  somewhat  cellular,  but 
are  stronjly  eohercnt."    (2.')1) 

Onondaga  Formation 

In  the  townships  of  Maryborough  and 
Peel,  on  the  Canestoga,  a  brancli  of  the 
Grand  river,  abundant  fragments  of  the 
gypsiferous  rocks  mark  the  pro.vimity 
of  the  outcrop  of  this  formation. 

Lime  Kilns 

In  this  county  large  lime-kilns 
are  in  operation  at  a  number 
of  points.  Those  nt  Rock  wood  pro- 
duce a  grayish-white  lime  ficuri  a 
gray,  porous,  fossiliferous  limestone, 
used  only  for  this  purpose.  The  kilns 
In  Guelph,  at  two  different  parts  of  the 
town,  make  a  white  lime;  but  the  stone 
in  addition  is  used  for  a  variety  of 
other  purposes,  mainly  building,  cer- 
■Ain  portions  of  the  beds  yielding  a  s'lt't 
fine-textured,  white  stone,  very  easily 
cut  and  dressed.  The  strata,  both  nar- 
row and  wiile,  readily  break  into  any 
desired  size  of  slab  for  courses  and  si  lis. 
At  Fergus  and  Klora  are  other  kilns, 
also  making  white  lime.  The  Fergus 
atone,  at  the  quarry  in  the  town,  is  also 
used  extensively  for  road-makmg  in 
some  of  our  towns  and  cities. 

(252)  O.S.C,  1863.  p.  824. 
(2fB)  Ibid,  p.  !P>1. 
(2S4)  Ibid,    p    820. 


Analyses 

"Holomite.— From  the  WellingtJa 
quarry,  south  half  of  the  twenty-ninth 
lot  ot  the  Gore  of  the  township  of  Piis- 
linch.  Geological  position,— <(]|uelph  for- 
mation, Silurian. 

"A  light-gray,  fine     crystalline,   mas- 
sive dolomite.     It  was     found  to   have 
the  following  composition  :    (255) 
(After    drying   at    100    degrees   C— Hy- 
groscopic water        0.05  per  cent.) 

Carbonate   of  lime 54.25 

Oarbonate  of  magnesia 45.17 

Carbonate   of   iron 0.22 

Sulphate  of  lime 0.34 

Alumina tmcc  | 

Insoluble  matter 0  08  i '*  *"* 

lOO.Ofl' 
"Dolomite. — From  the   Priest's     quar- 
ry, on  the    bank  of    the    river    Speed, 
township  of  Guelph.    Geological  position, 
Guelph  formation,  Silurian. 

"A  light  cream-yellow,  yellowish- 
brown  weathering,  very  fine  crystalline, 
compaot  dolomite.  Its  coiuposition  WM 
found  to  bo  as  follows  :  (25G) 
(After  drying  at  100  degrees  C— Hy- 
grosopic    water        0.02     per   cent.) 

Carbonate  of  lime fi3.97 

Oarbonate  of  magnesia 45.37 

Carbonate  of  iron CIS 

Sulphate  of  lime 0.68 

Alumina trace  | 

Insoluble    matter    0.03  ,  ""'^ 


100.21" 
Marl 

"From  a  deposit  three  feet  thick, 
underlying  tlirne  feet  of  peat,  in  the 
nei;,..borhood  of  the  Kramosa  branch 
of  the  Green  river,  township  of  Kra- 
mosa. 

"The  air-dried  material  is  earthy,  fri- 
able j  color,  light  gray.  It  c-ontams 
but   few  shells  or  root   fibres. 

"Its  composition  was  found  bv   .\lr.  F. 
G.  Wait  to  be  as  follows: 
(After  drying  nt  100  degrees  C— Hygro- 
scopic water  equals  0.76  per  cent.) 

Lime 43.71 

Magnesia 0.78 

Alumina     0.16 

Ferric  oxide 0.29 

Potassa traces 

Soda traces 

Carbonic    acid 3i.97 

Sulphuric  acid 0.S4 

Phosphoric  acid 0.03 

Silica,  roluble 0J3 

Insoluble   mineral  matter....     lOM 

(263)  d.S.C.,  ISeS,  pTlT  R. 
(2IW)  Ibtd,  pp.  1«-17  R. 


1903 


Limestones  of  Ontario 


l» 


'!  -r 


Oif>nie  matter,  viz.,  vege- 
table fibre,  in  a  state  of 
decay,  and  product*  of  its 
decay,  inch  as  lmmiij<. 
humic  acid,  etc.,  and  pos- 
•ibly  II  little  combinp.l 
water y.;o 

1 00.64 
"AMuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  >¥hich  aie,  how- 
ever, present  in  other  forms  of  com- 
bination, the  amount  fniind  would  cor- 
respond to  7S.05  per  cent,  carbnnati-  of 
of  lime. 

"The    insoluble     n.inernl    mutter    was 
fcund    to   consist    <.f  ;    (2j7) 

Silica 7,71 

Alumina (..sii 

Ferric   oxiilc o.37 

Lime 0.24 

Ma;no-ii;i o.()8 

Alkalir<!   (?) 0.41 


l().;iC" 


A  Drill  Section 

"A  record  has  al.«o  l>ecn  obtainc.l 
Jfom  a  boring  madi'  nt  (ruelph,  w'icru 
we  find: 

fe-t 

Drift 1.-, 

Blue  slate 50 

Niagara  and  Uiielph 100 

Gray  sI.Tte .5 

Red  sinto r, 

Gray  slate jo 

Blue   slate j; 

Clinton 10 

Blue  slate -jo 

Han!    lime.stdne 7 

Blue  shale p 

Medina  sandstone '. 12 

Blue    shale 7 

Red  Medina 4(h) 

Hiwkon    riviT ...  iM) 

Utioa ,TO» 

IVentoii 110 

Total l,M\i 

"From  the  top  of  the  Trenton  to  the 
surface  of  the  rock  at  (Juelph  is  there- 
fore 1,437  feet.  A'ssuming  the  thickness 
of  the  various  strata  to  be  approxi- 
mately the  same  nt  St.  Marys,  we  get 
the  surface  rock  at  Uuclph  to  lie  in 
the  middle  of  the  718  feet  of  limestone 
recorded  at  Stratford.  This  would 
make  323  feet  of  Guelph  limestone  re- 
moved by  eru^iou  at  that  place.  Un 
the  other  hand,  if  we  consider  the  50 
feet  of  b}ve  shale  as  analogous  to  the 
40  feet  «t  Stratford,  then  the  716  feet 

(2S7)  G.B.C.    1804.    p.    29    R. 


represent  the  Niaj^ra  and  Oueiph, 
showing  therefore  a  considerable  in- 
crease in  thickness  towards  the  west. 
At  Uiieiph  this  slaty  bed  lies  15  feet 
down,  un<i  at  Mratiord  546  feet.  Sub- 
tracting thexe  linures  from  the  eleva- 
tions of  the  respective  places  (1057 
and  1207  feet  above  the  sea)  we  tlml 
that  the  dip  of  the  buiis  is  381  feet  in 
the  40  miles  sq)aratinK  the  two  places. 
This  however  must  not  be  con.siuered 
the  true  dip.  which  i-i  in  a  more  south- 
westerly direction  and  would  therefore 
bo  srfinewhat  greater.  Quite  recently  a 
well  >va»  sunk  at  St.  Marys,  the  rec- 
ord of  whi.'h,  whether  by  accident  or 
design,  secnis  to  have  been  very  care- 
lessly preserved.  The  following  notes 
are  due  to  .Mr.  Thomas  Cox.  who  had 
a  certain  interest  in  the  drilling: 

NVatcr  at  CiO  feet. 

Brine   at   085   feet. 

Sulphur  water  at   IIS,")  fcpt. 

In  gray  .Medina  handsUme  at  l.ilO 
feet.'    (208) 

Wentworth 

In  the  escarpment  which  runs 
through  this  county  representatives  <.f 
three  formations  are  found.  At  the 
base  of  the  escarpment,  where  not  cov- 
ered by  talus,  the  red  shales  ot  the 
Medina  are  exposed;  above  and  n-sting 
on  these  is  the  Clinton  limesronc,  on 
which  rest  the  shalos  and  limestunes  of 
tlie  Niagara  fori.,jtion  which  lorms 
the  summit  of  the  escarpment.  The 
limestones  in  these  formations  are 
mag"esian,  and  are  thus  not  adapted 
for  use  in  certain  industries.  In  the 
vicinity  of  the  city  of  Hamilton,  and 
eJsewhero  in  the  county  there  are  im- 
portant iiu.iiTics  which  produce  stone 
for  stiuctiiral  purjioses.  A  considerable 
amount  of  the  stone  is  criishe<l  and 
used  in  the  paving  of  streets  and  road- 
ways. 'I  he  limestone  for  the  Hamilton 
blast  furnace  is  also  quarried  in  tlie 
county. 

"Proceeding  westward  [along  the 
escarpment  of  which  the  upper  part  is 
composed  of  the  .Niagara  format  ion, j 
the  volume  of  the  black  shales  diminish- 
es, while  that  of  the  limestones  be- 
neath them  augments;  and  in  the  neigh- 
borhood of  Hamilton  and  Ancaster,  w* 
have  the  following  succession,  in  ascend- 
ing order  : 

"  1.  Light  grey  magneslan  limestone, 
weatherina:  yellowish,  and  holding  Hen- 

tamerus  oblongug  in  great  abundance; 
1  foot  6  inches. 

"Grey  magnesian  limestone,  with 
fcodes  of  ealcspar  in   the   lower,     and 

(258)   B.M..   Vol.  XII.7p.   lBO-81. 
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lirokeu  rncrinitet  in  tlie  upp«r  part  :  0 
feet  3  incbe*. 

"ii.  UluKb/ krgiliaceoui  and  arenacaou* 
-hule,  with  thin  band*  of  landatone;  ii 
ie«t. 

"iitey  arenaceous  limestone;  3  feet  5 
iuche*. 

"ItluisU  ibale;   1  foot. 

"  BluMb-grey  argillaueoua  limMtone, 
with  geodei  of  calcitpar;  tbi*  it  probably 
til    for  water  cement;    5  feet  7    inches. 

"3.  Whitish  limestone,  with  geuUes  of 
calcspar,  containing  nodules  and  patches 
uf  chert  in  considerable  abundance;  lU 
feet   6  inches. 

"4.  illuisb-black  bitumlnoui  shale, 
with  thin  bands  of  limestone  holding  fos- 
sils; the  shale,  which  is  in  very  thin 
laminae,  presents  surfaces  covered  with 
bttuminous  matter,  and  nodules  of 
chert  are  sometimea  met  with  in  the 
limestone;  6  feet. 

"  5.  Urey,  strongly  bituminous  lime- 
Ktone,  very   unevenly  deposited;   5   feel. 

"Keddish  grey,  drab-weathering,  bi- 
tuminous, magnesian  limestone,  moder- 
ately tiiin-bedded ;  with  partings  of  bi- 
tuminous sbale.  The  limestone  holds 
disseminated  crystals  of  galena  associ- 
ated with  pearl' spar;  5  feet. 

"6.  Urey  compact  tough  magnesian 
limestone;   3  feet. 

"  Bluish  magnesian  limestone,  weath- 
ering into  small  pits  on  the  surface,  and 
containing  small  nodules  of  a  carbona- 
ceous matter,  resembling  coal;   3  feet. 

"  Blue  and  grey  compact  niugnesian 
limestones;  3  feet. 

"Ciray  compact  magnesian  limestone; 
3  feet. 

"  Bluish  magnesian  limestone,  weather- 
ing into  irregular  pits  on  the  surface 
of  the  beds;  Uie  rock  holds  small  masses 
or  carbonaceous  matter  as  above;  3  feet. 

"  Bluish-grey  compact  magnesian 
limestone,  presenting  under  the  influence 
of  the  weather  a  rough  pitted  surface, 
t>  feet. 

Tntal  78  feet  3  inclio  . 

"The  limestones,  5.  whioh  overlie  the 
black  shales.  4,  turm  the  upper  part  ol 
the  ridge  which  extends  between  the 
fails  of  Niagara  and  the  village  of  An- 
"aster.  They  are  highly  bituminous,  and 
for  the  most  part  magnesian  for  the 
wliole  distance;  and  they  abound  in  Ine 
c.ibinet  specimens  of  selenite,  cclestiiip, 
peurl-spar.  blende  and  galena.  Crystals 
of  the  latter  mineral  exist  in  greater 
or  less  quantity,  in  nearly  all  the  lime- 
stones from  the  Pentamerus  band  to  the 
summit  of  the  upper  beds;  but  they  are 
in  the  greatest  abundance  in  the  lat- 
ter  ...    . 

"  Northward  from  this  the  black  shale, 
4,  maintains  for  a  few  mile.s  the  thick- 
ness which  it  presents  in  the  last  aec- 
♦ion,  and  it  is  recognized  above  the  beds 
already  described  as  composing  the  Clin- 
ton  formation,   on    the   sixteenth     and 


seventeenth  lots  of  the  first  range  of 
Flamb.irough  West,  near  Uuudas.  In 
ascending  order  these  succeeding  beds 
are  : 

"I.  Urey  magnesian  limestone,  with 
IVntamerus  oblongus  in  abundance;  1 
foot. 

"2.  Blue  magnesian  limestone,  in  very 
even  and  regular  beds,  of  which  the 
thickest  are  from  sixteen  to  eighteen 
inches;  separated  by  partings  of  bluish- 
grey  shale.  The  limestone  is  used  for 
building  purposes;   7  feet. 

"3.  I<ight  grey  magnesian  limestone 
in  one  bed;  this  is  used  for  building 
purposes  and  is  tvuown  by  masons  and 
<)UarTymen  as  the  five  foot  band  ;  .5 
feet  0  inches. 

"4.  Bluish-grey  oiilcareo-arenaceous 
•hale,  passing  into  black;  it  is  hard  and 
solid  in  the  bed,  but  disintegrates  and 
crumble*  into  a  clay  when  exposed  to 
the  atmosphere,  with  the  exception  of 
thin  interstratified  beds,  which  resist  the 
weather;  6  feet. 

"5.  Bluish-grey  magnesian  limestone, 
composed  chiefly  of  broken  encrinites. 
The  beds  are  from  three  to  four  feet 
thick,  and  are  separated  by  very  thin 
layers  of  bulT  colored  argillaceous  shale. 
This  limestone  forms  i.n  excellent  build- 
ing stone,  for  whioli  it  is  used,  as  well 
as  for  burning  lime;   19  feet  3  inches. 

"6.  Dark  bluish-grey  argillaceous 
shale;  this  is  a  well  marked  band,  and 
may  be  traced  for  some  distance  on  the 
strike;    I   foot. 

"7.  Blue  and  grey  limestone,  includ- 
ing bands  of  white,  buff  and  grey  chert, 
and  thicklv  ^t  lidded  with  chert  nodulo<; 
20  feet. 

"8.  Brownish  bituminous  magnesian 
limestone,  with  small  disseminated  crys- 
tals of  galena,  and  a  few  fossils;  10  feet. 

"9.  Grey  bituminous  magnesian  lime- 
stone in  rough  irregular  beds;  5  feet. 

"  10  Measures  concealed;  5  feet. 

"II.  Black  bituminous  magnesi.in 
limestone  in  thin  irregular  layers;  2  feet. 

"  12.    Black  bituminous  shale;   1  foot. 

"13.  Dark  brown  very  bituminous 
magnesian  limestone,  in  thin  beds,  with 
rough  irregular  surfaces;  2  feet. 

"14.  Dark  brown  bituminous  magne- 
sian limestone,  holding  disse^minated 
crystals  of  galena;  5  feet. 

"I.l.  Black  fissile  shale;  2  feet. 

■'18.  Dark  very  bituminous  magnes- 
ian limestone,  with  black  shale  at  the 
top.  and  with  numeroDs  fossils;  3  f.:et. 

"17.  Dark  brown  bituminous  magnes- 
ian iinicnone;   2  foot. 

"18.  Black  bituminous  shaly  lime- 
stone;   1   foot. 

"19.    Measures  concealed;   2  feet. 

"20.  Black  bituimiious  magnesian 
limestone,  with  obscure  fossils  in  the 
lower  part;   8  feet. 
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"81.  Dark  grey  8lat,v  liuivHtunu  in 
thin  Uyeri,  witb  an  uecu.iiunal  band  of 
«ix  inches  ;  4  feel  U  inchi'D. 

"22.  DmIc  brown  bituiiiinuarenitceuus 
■hale,  with  fosgiU;  ti  inches. 

"23.  Brownish  bitiniiinouii  liiiic^lont', 
witb  partings  and  thin  biuid^  of  dark 
brown  bituminous  jthnU':    l.'i  feet. 

Total,  127  feet  9  inclic.<«. 

"  In  this  section  the  black  shale  <i! 
the  Miagara  FalU  i*  supposed  to  Uv  re- 
presented bj  the  bed,  4,  umU'rlyin);  the 
in.'iSAive  enci'inal  linie«toiies,  .'>;  but  it 
produces  no  marked  feature  in  the  form 
of   the  surface. 

"  The  rocks  of  the  section  in  the  neigh- 
borhood of  Diindas,  however,  form  two 
separate  and  distinct  terraces.  The 
lower  and  more  marked  escarpment  pre- 
ttents  the  strata  beneath  the  band  of 
cherty  limestone,  7,  which  caps  the  pre- 
cipice at  Klamboroueh  West.  The  upper 
escarpment/iomposed  of  the  dark  colored 
bituminous  magnesian  limestones  and 
their  accompanying  beds,  rises  more 
gradually,  in  a  succession  of  steps;  ter- 
minating at  the  summit  in  a  wide  extent 
of  tableland."   CJSO) 

Niagara  Formation 

"  Across  the  whole  oi  the  western  pen- 
insula, the  summit  of  the  Niagara  for- 
mation is  90  much  covori'l  with  drift, 
that  it  would  be  very  difficult  to  trace 
it  with  any  dpgree  of  precision;  or  to 
connect  in  an  intelligible  manner  the 
'cattprwl  exposures  of  Niagara  strata  to 
the  westward,  with  the  rock?  of  the  low- 
er escarpment,  were  it  not  for  the  aid 
afforded  by  the  outcrop  of  the  succeed- 
ing rock.  "  Above  the  east  end  of  the 
Niagara  and  Hamilton  ridge,  the  upper 
limit  of  the  formation  probably  reaches 
the  lower  part  of  the  Cliijippwa  Creek; 
and  passing  bv  Port  Robinson  on  tlie 
Welland  Canal,  it  may  cro««  the  road  bo- 
tween  Hamilton  and  Port  Dover,  within 
two  or  three  miles  of  the  former  place.  It 
is  not.  however,  certain  where  it  folds 
over  the  Dundas  anticlinal,  there  being 
no  exposures  whatever  upon  the  axis. 
The  most  western  appearance  of  the  up- 
per part  of  the  formation,  on  the  south 
!>ide  of  the  nntiollnal.  occurs  in  the  vicin- 
ity of  Ancnster:  the  most  western  on 
the  opposite  side,  about  two  miles  nortli 
of  .\ncaster.  on  the  third  lot  ivf  the  tir»t 
range  of  Flamborough  We'-t-  It  may 
!)e  inferred  from  the  trend  of  the  for- 
mation on  each  side,  anil  from  the  gen- 
ernl  shape  of  the  coiiritiy.  f!t;tl  it«  sum- 
mit would  fold  over  the  axis  of  the  anti- 
clinal, on  the  line  lietneen  the  toivi.shipa 
of  .^ncaster  and  Tleverlev.  at  about  the 
thirty-fourth   lot."   ('J(M») ' 

(!.■«»)  f,  sr..    isivt.   pp    323-27. 
(2«0)  Ihlil,    p     .'Kfl. 


"Between  the  head  of  the  inclined 
railway  at  lluiuiltuu  and  the  village  of 
Ancuster  no  rock  expusuics  are  seen;  at 
this  latter  point  however,  we  may  pass 
over  tile  ed^e  of  the  escarpment  and  en- 
counter .Niagara  limestones  where  the 
main  road  from  Itamilton  enters  the  vil- 
lage. Here  several  ciuarries  are  in  op- 
eration. One  owned  by  .Mr.  .Middieton 
is  situated  on  the  north  .sulc  of  the  road, 
and  pre.-cnts  at  the  top  live  feet  of  so- 
r.illed  honeycomb  rock.  This  is  u  cav- 
ernous liiiie.stone  the  spaces  in  which  are 
lined  by  small  quartz  crystals  or  tilled 
with  gypsum  and,  in  some  instances,  bar- 
ite.  In  the  better  preserved  parts  of 
thf  honeycomb  these  cavities  are  seen 
lo  arise  from  the  weathering  away  of 
nias..e8  of  a  favositoid  coral  probably 
Favosites  gotlilandica.  This  rock  is  said 
to  make  a  sandy  lime  and  consequently 
is  u>cd  mostly  as  road  metal.  Tiie 
next  stratum  is  a  licuvy  limestone  bed 
ill  which  Hne  crystallization  has  obliter- 
ated all  trace  of  fossils.  1  ins  bed  is 
somewhat  shattered  in  places  by  joint- 
ing. Init  still  fiirnisiies  large  quantities 
of  excellent  building  stone.  Underlying 
the  bed  are  three  feet  of  thin  lime- 
stone*, live  feet  of  well  laminated  lime- 
stone, five  feet  of  solid  Ijnely  crystalline 
limestone  said  to  chisel  excellently,  and 
eight  inches  of  loose  material.  On  the 
opposite  -iile  of  the  road  quarries  have 
been  opened  by  Messrs.  (Juest  and  Hen- 
drie  which  present  practically  the  samy 
series  of  nn^ks.  .\n  analysis  of  the  best 
rock  from  these  quarries  shows  it  to  be 
n  typical  dolotuile  with  the  following 
composition  :    ('J61) 

Per  cent. 

Moisture 0.2.T 

Insoluble  matter I.HI) 

Carbonate  of  lime 53.30 

Carbonate  of  magnesia    43.13" 

"Dunilas.  Ontario.  -At  l.hU  lo.'al'ty  t'l.-- 
Niagara  fomntion  also  affords  a  dolo- 
mite, a  specim  ti  of  which  proved  on  an- 
alysis to  contain  inu -li  more  carbonate 
of  magnesia  than  was  found  in  the  speci- 
men from  the  same  formation  at  Qrlmi- 
by.    The  analysis  gave: 

Carboi     ■'    of  Uie 51. .'iS 

Carboi  I'e  of  oL.gnesia   ...    .  41.fi.» 

tarlionaf     rf  i:-in 0.62 

Insoluble    :)Mtter    .5.88 

100.00 

"The  specimen  was  brownish-erey,  com- 
pact  and  rather  earthy'    (262) 

Quarries 

The  limestone  from  the  quarry  near 
Rymal  station,  used  as  a  flux  at  the 
Hamilton  blast  furnace,  is  said  by  the 

r.'Cii  HM.,    V.  1.    XII.   pp.    141-42. 
ijflii  0  S  !•  .    1-7R-77.    p     4S7. 
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Um« KM 

iifMllA 19J50 

AlumnU  and  (erriv  oxid«  u.m 

biUo» 0.33 

Th«  rock  from  tlie  quarry  at  Vine- 
mount,  lUmUton.  is  aaid  to  bt  of  About 
tbc  aama  ebaracter,  but  tend^  to  powtN 
mor«  sulphur  and  slUaa. 

Bornfg'  qiinrry  iit  Kvnml  lux  n  fBCf 
of  about  21  fe«t,  with  a  thin  IftTW  of 
•oil  at  the  surface.  This  stoM  is  bsttsr 
suited  for  furnace  use  than  that  ne«r 
the  face  of  the  escarpment,  the  upper 
layers  of  which  oonUin  chert  nodules. 
There  art  one  or  twu  other  small  qusr- 
lica  near  Rymal. 

From  thp  drill  holi"  put  down  fo  n 
depth  of  200  feet,  it  U  said,  from  the 
surface  in  Barnes'  quarry,  gas  and  salty 
water  spout  up  a  short  distance  at  ia- 
tenrals.  ITie  gas  forces  up  the  water 
and  burns  when  lighted  at  the  end  of 
the  iron  pipe  set  into  the  hole. 

An  average  analysin  of  the  otone 
from  Barnes'  quarry  used  at  the  Hamil- 
ton blast  furnace  for  a  considerable 
period,  is  given  on  a  preceding  page,  in 
the  section  devoted  to  smelting. 

York 

R<H-k  exposures  In  the  greater  part  of 
tills  county  are  few  in  number.  The 
soutiiern  part  is  underlaid  by  the  Hud- 
son River  formation,  and  cxiKwures  are 
fcen  alonit  the  poiirBPn  of  thp  utrenms. 
llie  I'tica  and  Trenton  formations, 
which  run  in  bands  across  the  northern 
part,  arc  covered  hcavilv  with  drift  ma- 
terial. 

llie  Bureau  of  Mine*  has  received  re- 
turns of  lime  produrti'ip  from  the  vicin- 
rty  of  Baldwin,  Vaciiell  and  Virginia 
post  ottices,  in  the  townslii^i  of  tieor- 
Rina.  This  lime  is  apparcnilv  derived 
from  drift  boulders  or  "field  stone," 
which  liave  been  transported  from  the 
nortlicHstwird  duriug  the  ke  period. 

"Between  the  rivor  Rou^e  in  the  to^va- 
Fliip  of  Pipkprinii  (Ontario  county!  .yv 
the  ea^t,  and  the  river  Credit  in  the 
township  ■^'  Tnrontn  ri*i'el  county  |  on 
the  w<?s*.  'ions  of  the  Hudson  River 
formation     .    '  be  seen  on  alinoet  all  the 


intervening  atrewus.  llie  formation  Mr* 
consists  of  a  series  of  bluiih-grey 
argillaceous  ahales,  enclosing  bands  of 
calcareous  sandstone,  sometimes  ap- 
proaching to  a  limestone,  at  irregular 
intervals  and  of  variable  thickneee. 
lu  some  instances  the  bands  are  of 
■i  slaty  structure,  splitting  into  thia 
laminae  in  the  direction  of  the  beds; 
in  others  they  have  a  solid  thick 
iie«s  of  a  foot  J  but  in  few  cases  do 
they  maintain  either  character  for  any 
^leat  disUnoe.  The  sandstones,  while 
ill  the  beds,  are  hard  and  solid,  and 
upon  fracture  exhibit  a  gray  color,  witk 
much  of  the  appearance  of  limestonss 
but  by  long  exposure  to  the  we«thcr 
they  turn  to  a  dark  brown,  and  ulti- 
msitely  criunble  and  decay.  These  sand- 
-tones  ^rnprally  abound  in  c'tloareous 
fossils,  which  in  some  places  predominate 
^u  as  to  give  rise  to  I  jds  of  Unpure  lime- 
■•tonei  these  beds  are  however  rare.  .  .  . 
"The  banks  of  the  Credit,  the  EtoM- 
coke,  the  Minaco.  the  Hiimbor  and  tho 
''  >n,  for  certain  distances  from  the  lake 
•ii'in'.  expose  sections  exhibiting  sixty 
feet  or  more  of  these  strata ;  but  advane- 
lug  northward,  the  formation  becomes 
r.iiicpBJed  by  the  great  accumulnlion  of 
drift,  of  which  tlie  interior  of  the  coua- 
i:y  ia  competed.  .\i  \Ve«ton,  on  the 
number,  near  to  the  townships  of  Etobi- 
'  "ki!  and  York,  sonic  (/tind  limcwlone  oc- 
'urii,  and  at  Fisher's  mill,  below  Dundas 
street,  on  the  *i\wv  river,  there  is  more 
of  the  same  material.  At  the  latter 
jilace,  the  banks  of  the  stream  rise  to 
11  height  of  more  than  a  hundred  feet,  of 
»lii<h  from  fifty  to  sixty  arc  composed 
"f  the  Hudson  river  shales  and  sand- 
lines,  while  the  upper  part  consists  of 
-  Tid  and  gravel."   (2(i3) 

'In  the  township  of  York,  on  a  small 
•ributaiy  of  the  Don,  beds  of  tufa  occur 
tioui  twelve  to  fifteen  feet  in  thickness, 
III  i  .1  i'  overlaid  by  sand  and  clay"  (264) 
It  is  interesting  to  know  that  drill 
lui'r^,  which  have  been  put  down  in  the 
i.uiity  of  Toronto,  in  s^eaich  oi  gas 
mil  ui!,after  passing  through  the  Hudson 
liver  and  underlying  I'alaeozoie  forma- 
tions, have  penetrated  crystalline  Um» 
siont  of  the  Archai'an  systoiu. 
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AUamelte  island   104 

Ambor.vchis    radiuta    "7 

Amhcrstburit   4> 

Amher8_    iilind    44 

Ammoniu'n  inlpliate  3 

Ainrhib'li- gi 

Annlys  R  of  rrT^tallino  limestone: 

Fro:ii    Hastingi  county   65 

l-'ron   Lanark   co;inty  70 

F'OM    Renfrew   c mnty   106 

Ana'vHis  of   Calriforous   limestone.  .     Ifr> 

Of  Oia'y  li>iicst<ine   105 

Of  Tr.-nto  '    I  mest  ne  27 

Of   water-limo  scriea    118 

Aii!\'vsos   of  d'>loiiit-: 

Kr 'HI    Aripastor    !25 

Kr.im    And  rdon    Inwnship    .    ...'1,   42 
From    Chri.stio's    sidinR    r>H 

i'''ii  1  ri)>co'U-  114 

From   Grimnhv  ^!^ 

l'V)m    HaldimnnJ    county 66 

I'ro  n    "nmiUon    \1\ 

"'•  m   Lnnrk    ron  it.y     ....   71 

From   Limolionse  58 

From    Mndor    62 

From    McNnb  township    Iftj 

From  Oneida  township  15 

From    Paris    15 

From    SliofTiold    »nwn«liip    28 

From    Wcllincton    county    122 

An.ilvses   of   lime: 

From    NaRRacBwo,va    township 59 

From    Sprinuvalo   54 

AnalvRos   of    limrstone- 

From   Akron.  N.   Y 15 

From    Andordon    township    41 

From   Beachvillc 93 

From   Belleville   Ifl 

From  Bremner's  quarry  92 

From    Brockvillo  quarries    73 

From   Burnt   river   11.3 


I'Aoa 

A!iij1.,«»  of  Umvktonv. —(Ounlinued.) 
Fioni    Canada    Iron    Furnace  Go's 

..^'•"•.v   US 

I'roni   Carlcton    Place  79 

I'Voni    ('obo<'onk    .  '..'"  HJ 

IVom  C'oplay,   Penn [''.['.     15 

Irom  Colborno  township  07    68 

l']iom  Crookston  c|uarrics   '  61 

Imoiu  Drummond  island  IS 

Ij-oin   Frontenac  county  U    45 

From  Geneva  Lake  station  '  99 

From   Gill   5^ 

'•'••"in  Gloucester  township  ...  .'..'.'.    88 

l''i'om    Hagersville   ."M     56 

From   Hastines   county    '  65 

From    Hailcyhurv   87 

From  Lake  Panache  ,.".".     89 

From  Lanark  township   71 

From   Lanark  villaixe   70 

From  Lonsford  ipiarrips  vt 

Prom   Linl<'s^''ono  islands   93 

Fro:M  Manitonliii  island  ...    75 

Friin  MiTntdsh's  quarry  61 

I'riiiu    McKinnnn's   quarry    61 

From    MrNab   towiiship    106 

From    Miln'nnkcp,    Wis 15 

From   Nnpanrc   gg 

From    Ncp>-nn    township    IS 

From    North    Burpcss    township   ...     70 
From    North    Cavnci    township    ...     55 

From    Oneida    township    l.S 

From   Paris   15^   34 


From   Pclec   island   

From    I'ctorlioronsh   count.v 

From  Pctoskoy,   Mich 

From     Pioton     

'•"roin  Point   Ann   

''"roni    Port   Colhorno   

From   Renfrew   county    

From    Robillnrd's    quarry    .. 

From    no>ii'iidnV.    N.    Y    

From    Rntlicrford    township 
''Vnni    Rymal    station 


105 


43 

09 
18 

100 
61 
13 

106 

as 

15 
31 

lae 


...1..       >>,*i<.ni      ninilUIl       1  «0 

FroMi    Pnnd    Point   qunrries    106 

From    Sclater'.t    quarry     96 

From    Simcoo   county    110 

'■'ri>m    Somcrvillo    township    118 

From   Rprincvale   54 

From   St.   John.   N.  B 11 

From   St.   Joseph   island 79 

From   Steep   Rock  lake   109 

From    Thorold    15 

From   Trout   Lake,    Mich 18 

From    Woodhouse  township    88 

.Vnnly.ses  of  marble: 

From  KIlis'  quarry  65 

From  Harrison's  quarry  6S 

From  Limekiln  quarry  68 

Aimlvses  of  marl: 
From  Carleton  county  89 


i      -J 

i.j 


127 


'■i 


'!(-? 


US' 

;r 


-- .-T-.*,:*^   ^r^i*a,,„1 


I2S 


BuruM  of  MiMt 


No.  5t  P*rtn 


lnd«x 


Vaut 
Annlyx*"  of  MnrI  (t'iiiitiiiiii''I 

From   Kniprald   lake  S7 

From   Orey  county   51 

From   Lavant   township    71 

From  ManilA    Ml 

From   '•UikiRouchind  ri\er  113 

From    •^hfffiolrl  township  2S 

From  'Vpllinntori  <(piintv  12'J 

Analvnik    tf  liracNtonc   for   glaxR-itiak- 

inc  6 

Of  limMtoiu'  for  natural  rock  ct-m- 

ent  I"' 

Of    lith(iKrRplii<'    dtom-    from    Mar- 
mora         fi*' 

Of  nodtilcn  in   Hnmilton   fonnation     69 

Of  Paneiika  limestone  W 

Of  wrpontinp   on    PiRoim    lake    ..      82 

Of  ilate  from    Parix 34 

Ancflstor,   analvscs  of   (lol»mito   from  125 

QnarriM  at  ' 125 

Niaeara  limestones  at   126 

Pe<tion   at   123 

Amlerdon  town«hip  41 

OTii|rn.>sian   litnesfonc   in    41.   42 

Qtinrrics  in  41.  42 

Apatite    21.   ia3 

Archipan    formations    2<t 

Ardoch    I'll 

.\r(iillacroiis   limestones   20 

.VrmstronR's   mills    40 

Arnprior    38 

Mftrhio  at    101,    1i)2.  lO'l 

Artemisia  township   4S,  49,   lln 

Marl  in    -^l 

.Vrtliophynis   Hnrlani  11'' 

Asnphns  moRistos   40,   SO 

Ashfiold  river  «« 

Ashf'ield   tnwnship   fi6 

Asphaltnm    S-T 

.\thvris  clara    **_' 

f'vliiidrioa    '1" 

Mnin    !«■' 

Spiriforoidos    6y    02.   5HJ 

.\trvpn    '1 

n<'<i(uliiris    11" 

Aiicusta    township    .....' 41* 

AultsTille   18,    in 

.\vicula ~i 

Aviculopecton    prinoops    9»i 

Barlielor   rcnient   kilns    1" 

Bacot    township    101 

Bailoy.     Prof.    T,.    \V,,    report    of   on 

lime  prod\iction   1" 

Balsam   lake   S9.  97.   }\li 

Barnes'   (|ii»rry   12li 

Harnet'";  (iimrry    10.) 

Bartihart    islanfl    _•■   111 

Barrio  tfiwnship    43,   I'jJ 

Brirtr.n    trork    "'' 

BastafU    township,     crystalline     liiiio- 

stones  in   72 

Bathurst   township    103 

Bay    of   Quinte    27 

Bayfield  sound    "8 

Beachville,      analysis      of      limestone 

from    92 

Quarries   at    92 

Beamsville,    quarries  at    74 


H€-ar   Point 

Heaver  river 

Calcareous  tufa  on   ... 
Bei'kwitli    township.    Cal' 
■nation  in 


48.  89. 

■iferoti*    tor- 


V.\UK 

44 

110 

51 


70 

Bedford's  'I'l^rry 10»j 

Bei't   suKar   nianufaiture  It,  95,   97 

Bellefontaine    »,   95 

Belleville    19 

Belleville      Portland     Cement     Com- 

pany    19 

Belmont  lake   97 

Hentinck   township   50,   121 

Herrv's   wharf    87 

Bertie  township 117,  118 

Berwick   47,   110 

Beat's  ifuarry       118 

Be\!ev   township    113 

BiR  cr<'ek    88 

Bishead  river  . 48 

Birdseyo     and      Hlii'k     river     fornra- 
tion.     (Str  also   Mlack  River  and 

Birdseye  foniintion)  22,  21.  27 

Bituminous  dolomite   121 

Limestone    12*),    124 

Shales I'X.  109,   121 

Black  hay,  jasper  on    112 

Black    Bhv    Mine    and   Quarry    Co....   112 

Black   river   89 

Black     Kiver    and     Birdi-eye    toriMa- 

tion   C.  22,  21,  27 

At   Midland   H'j 

In   Carleton    county    37 

In   Dundas   county    40 

In    Krontcn.ic   county    44 

In   Olengarry   county    46 

In    llastinijs    county    fi<j 

In  Peel  county   9j 

In    Peterborough  county    'Ji 

In   Preseott  county    98 

In   Renfrew  eountv    l'J4 

In   Ru.s.sell   couaty    U»7.    108 

In  Storniont  county   110 

In  Victoria   county    1'-^ 

On    T.akc  ('o\ichichin<;    90 

Black   shale    124 

Blanshaid   township    96 

BIcacliinK-powder    5 

Blende  «'-»,   124 

"Blotched"    diorite    93 

Blue  lake   18.  31 

Blue  mountain   ridge   ^'^ 

Bol)cayKe«»n...  113 

Bone  ash    3 

Bonnoihcre    river    I'll 

Borinp  at  St.   Marys    123 

Hosan<|uet    township,    encrinal    lit 

stone    in    ... 

Hamilton    formation    in    

Sections    ill 

Bowmanville,    quarry   at    

'Jrachiopods    

Itra«'side,   quarry    at    

Brunt   county,  Corniferous   limestone 


fi8 

m 

41 

69 

10.-. 


Guelph  dolomite  in   

Marl    in    ■ 

Onondaea    formation    in 
Brantford    


33 
34 

33 
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m-. 


Indm 


t» 


Faom 

Br.i,t  tpwn.hip  ... 

„Mwl  in  •» 

Bromner'i  quarry   JJi 

W"..nd.ii„.«  :;::: ""■ 'ii',i='i 

Brlfe**';  '""'''"  "       «3    •«•   «    M 

Britneir*  qu.rrryV.', ■.....'. iig    ,?i 

Hrmk    township     ..  "^    ''2 

Biotkville,   quarries  at  ?n 

h;™'}''"*^  "*  limwtoue  from  \,:     73 

Bromley    townahip ,  Z 

Brougham    to»..«Lp    .  },  f 

Brown's  plaater  bod  ..  ",A 

Brown',  quarry   ,',',, 

Brown'*  wharf   "" 

Bruce  county   ;JY 

Clinton    formation   in  ^i? 

•  orniferoiis    formation    in  r. 

Hudron   Hivor  strntu    rii  •!.-, 

Marl  in   *- 

Mpdin;i    formatiim  Hi    .  '.'. '^; 

.Niagara    formation    in  gn 

Onondam*    lormation    in    ...".!..      35 
Bnidenell    Tornrrs     ...  1,., 

Brudon.IJ  t,)wnship,  crvdiall.n.    lime- 
stone   111    ...  »,, 

Bryozoa   ...     :::;.....«.    91,  9a 

Brysoii  or   Moorj.  iNland    ..  afl 

Biic'kham'.s  bay    ..  qo 

Buckthorn  falis  ,?S 

Buckthorn    lake     97     11  a 

Burford    tcmnshiu  00 

Burleigh  falK   .....  ^ 

Burnt  or  Mann   island  80 

Burnt  river  .'."'.        112 

Analyses   of  liniestono   Irom  ||3 
Burton      band     of    crystallin..     lime- 
stone     j^. 

Burton  township   '......'.. ^'".'."'    93 

Cahofs    Head  oe     o« 

Calabogie    lake    *''i^ 

<  alcaieous   breccia  on    Lake   Wahna- 

Pltaf>    „., 

Calcareous  tufa  ...  ...fii    ,,8,  91,  109 

«  ak  itcrous     formation    in     Beckwith 

township   

In  Carletoii  county .'•- 

Ill    Dundas   county   ..  jA 

In    Glencarry    county  46     47 

In   firenville   county   .  ' 


.    county   ..  4,, 

In    F-anark   county    70    70 

In    Pakenham    townshin        

In   Kamsiiy  township 
In   Renfrew  county 


70 

70 

CalciferoHs    limestonies    .. og 

I  alciferous    lime.stone     from     M.  Nab 

township,    analysis   of  ;o^ 

c"::!:'!  c«ri.id,- : >».2''" 

(alcium    carbonate  I„ 

Calcium  chlorfde   .  - 

Calcium    oxide  ," 

Careiloii   town.ihip   00    A? 

(aledonia    township  c2 

Calumet    island  j^ 

9m. 


C.tinbriai,     lini««t 


I'auk 


county 


one* 


('•nark 


70 


<  ambrian  gruup li" 

Cambridge  townahip    ....  ,* 

t  ainbro-giluriai,    formation,         110     }?2 
I'liiieiitoiiui   >»   »..;»"»'"     ""•    im 


c«.i'rn?r.k:*  *^"'«**-" « 

Cameron',      lim."    ki,„.,      eaVi.io,i  "^ 

.rO.   78 


Canada,  Iron    Furnace    Co'.  „„,rrV 
"-•one  fr 

iiical 

^.nadian    1^11:.,^"^^    Con.  '"" 


Canadian   Klwlro-themical  U     li 


•nadian   Qranite  i. 


,,     P»ny  

»  anise  island  '8 

Caiinamore    .         .i       •••' 

Capo  Abino  .: <'.    110 

<^«P«'  Chin  „•  117 

J >pe  Commodore ^'  *> 

•ape  Croker  .  **•  «> 

Cape    Dundas      36 

Cape  Gun   ..  ^ 

Cape    Hurd  ** 

t;ape   Paulet    .     * 

lape  Robert  * 

Cape  Robert    ,.vtion' at  JS 

(-rh.m.^eof   l.me„„Uk,Couclii.     '' 

Carbon  dioxide  ,•■    °i 

Carbonic  acid  Bas ^•,°-  9 

'"•ile'r''""'-    "^-^    H-  '" 

Cardinal M 

^""u!®'""   county   <J 

Black  River   iV.rmation   in -  Si 

Chaxy  formation  in  2; 

Marl   111    ■'•      87 

Trenton    formatioii   in   S 

«  arlet)n    PUi.e  , 

C^'^s^^    ''"-    -       •  ■  •  I   II 

Marl  in  35,  M 

Castile   •? 

Castor   river  ^^ 

Citaraqiii    Point *'•  1* 

v,«ven^    ,„    ,i,„e,tone    at'Rockwood  li! 
Coiestine  52 

C«.,e,^   industry    in    K-ro,,,  ; ^S 

•  n    Ontniio    '       *5 

'""^::n,"'f.:;"''"""-«'    "T^-'-'li-ne-     " 

-Met bods   of  manufacturintr  ?I 

•>«tiir«l    rock  '" 

Poitland  14 

Kouiaii  I'll  Is 

Slau   1« 

Ceiiiptcry   bay  fffacr 

Cements  78 

Chal!-    ,....■.'.■.■■.■... 1* 

Chapman  f.miilK';;.     ■"*.   90 

W 

'■■■•^"  66 

Chajjy   formation. ,-    ^, 

In   Carleton   county  ''•   {i 

Ol 


_^j.apman   fowii.>!,;i, 
I  bathaiti     log  ol   wol' 
Chats   falLs    .. 


H 


MO 


I'AUI 


4U 
47 
7o 
H4 
OH 
70 
IU5 

im 
III 

|a-i 


I'M 
4U 


.117, 


.31, 


tnticliniil 

98. 


ChM)-  foruiatioa  Uii»tinue4,) 

In  Ottncba  comity  

In  GlMgarry   county    4«, 

In   tiMinrli   county    

lu    NipiisinK  district    

In   Prucciilt  county  

In  RnniMy   townnhip    

Tn   ilenfrew   muniy   lOI, 

In  RuMtU  county   

In  Stormont  eounfy   Uo, 

Ch>cy  limeitono  front   Renfrnw  coun- 
ty.  nn«lyiig  of      

Cbcoiical    roiiipoNitiiiii    oi    liiitcitunt* ; 
8tt  uiuivr  Anslyitfii. 

Chort,  nodules  of  118,  124, 

Cliestorville   

Cliief'g   ixUiid M,   8B 

'lin'f's   Point 
Chippewk   cri'tk 
( |hi|ip«iia   vIIUkc 
Cbluride   uf  Uirc 

("hlorito    

Chonlrudite  

('lionot4«    

Cbriitia'i    lidins,    analysis    of   dolo- 
mite from       . 

Chromic   iron  

Chromium,  oxide  iit' 

Clarence   and  CiimUiland 

<  lareni'o  townkhip    , 

I'lare  river    

CUrkc    township 
Clay    

Dvpoiiits   un   Itoiiv    ri\< 

Clear  lake   

Clear   lake   nimrry  

Clear   or   Salmon  Tnnit    lake   

Clinton    furmHtion 

In   Bruce  county !fi. 

In    Dufferin    county  . 

In   Orey    county 

In  Halton  county  ."i7. 

In    liincolii   county    

In    .NipivHiuK   district    

In   P<K>I  county  

In   .""iuicfie   county    

Ill    Wiilland   county       

In     WcllinRton    county 

In    A'entnorth   county 

On    I.akc   TemiskaniwiK    

On    .Manitonlin    Isisiul    

On  St.   JoM>|ili   i>liiii(l   

Clinton    township,    quarries   in     

Coal,   as   fuel   for   l>urnine    iinic 

Coalv    niHttcr,    nodules   of    

Cobden    

Coboconk    

Analyses  of   limestone   from    

Analysis  of  dolomite  from 

Lime    industry   at    

CobourK   10 

C.ickburn    i.sland 

Dolomite  on    

liimestone   of    

Niagara   i'liiixtion   on    ...  

Colbor;       t"irnsliip    

Ana-  of  limestone   from  (i", 

Coldwai.r    

Collingwood,    quarries    Bf    
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83 
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40 

70 
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104 
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78 

84 

9.5 
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lit. 

ISO 

123 

HH 

7« 

Til 

74 

H 

124 

104 

112 

113 

114 

113 
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79 

78 

13 
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.  fi8 
89 
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P4<ta 

Colonial      Portland      Caniant      Co        I» 

Colp«iy'i  bay    10,  Se.  49,  80 

lommisxion     on     Mineral     RaMnir(.*<i 

of  Ontario  ny 

Coneatoga    rirer   •  ,  ,  |23 

Cottocardium   trigonklc   I»8,   mi 

Cook's    milli.    iu» 

Coplay,   Penii.,  anatynis  of  liniMtone 

from     |.-, 

Coramno   b«K   ,vi 

Coral"  1!),  ,'i4,  92.   UH,  II7."l30.'  121 

In    Hamilton   formation    ti'i 

Corniferoiif   urcn  of  James  bay   32 

Corniferouii      loruiation      in      Brant 

county    .« 

In   Brucn  county   3,'t 

In    Dereham   township   91 

In   Main    county    4| 

In   Haldliniind  county   S3 

In   Huron  county  Wj 

In    Middlesex   county    wi 

In    NorFolk    c«mnty    88 

In   Oxford  county    91 

In   Perth   coiinfr  9B 

In  Welland  county   11«,    1|8 

Corniteroiis    nmestones    22,    2o 

Corundum    2! 

f  'st  of  making  lime  10 

Couchiching   series    101 

Coiilongo    river    loi 

Cramp  quarry    Hit 

Cramp  Steel  Companv   llo 

Credit    river  39,    o8,    fW.    Il't; 

Crinoid  fossils     (J»,  lui 

Croft  township   ii4 

Cr«M>kston,      analysis      of     limestone 

from 61 

LittiOKtone  at  21 

Quarrit>s  at   oil,   til 

Crow   bay   88.    Hi" 

Crow    river    .»9,    88 

Crushed  stone  55 

Use   of   for   paving    4 

Oysler    Ill 

CrysW's   mills    ._ 40 

Crysfalline    lime.st<Mie    ' 11,    2ti 

From  Renfrew  county,   analyses  of  I'Hi 

In    liastard  town.ship   72 

In    Drudenell    township    •Vi 

In   Cardiff   township   ', fiti 

In    Dysart   township   ■'■li 

In    Krontenac   county    4.'> 

In   Glamorgan   township    .'Ri 

Ml  «0»lw»y    township    .'i<i 
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For   lime-making   in    Lanark   coun- 

P*y    •-,■: 71 

tor    making    acetate   of   lime    ..  3 
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Lincoln  county  .....!]  78 

Clinton  formation  in   ......  78 

Niagara  formation  in  73 

Potsdam  sandstone  in  73 

Quarries   in   [  73 

Lindsay  ......  113 

Liiigiila  Canadensis   40,  89 

Liquid  carbon  dioxide  '  6 
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In  Andcrdon  toivnship   ..  V, 

In  Frontennc  conntv  44    a^ 

In  Grey  countv  '  tZ 

In  Hiingorford  township  ' ; ; ; -,q 

W   Gnelph  formation    ^4 

l»n   \\ahnapitae  river  gQ 

JlaKnesian    limestones   at  Lake    Pan 
ache   '^      "" 

Macnesite    . 

M^^n'^-"'"    '".i^PP^r  "Silurian   rocks  2^ 

Maanesinm  oxide  on 

Mahogany"  stone ifo 

Maitla.  d    1J2 

Manitou  group  ot'  islands  ::.,:;;::"...'81    94 


I'A,, 


4H 
!I4 
8!t 
II 


31 

•< 

6.-? 
60 
o" 
57 
■57 
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In  Bruce  county   ,37 

In  Carleton  conntv   .39 

In  Tarrick  town=hiii  37 
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